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Volume III of the Federal Communications
Commission’s Rules and Regulations contains
all the rules for Radio Broadcast Services; Ex-
perimental, Auxiliary, and Special Broadcast,
and Other Program Distributional Services.
This edition is a revision of the August 1976
issue and includes all amendments adopted by
the Commission through March 1980. Sub-
sequent changes will be issued as substitute
pages to the volume.

When this volume is amended, the number of
the transmittal sheet covering the substitute
pages will appear in the lower corner of each
page. Substitute pages incorporating amend-
ments to these rules will be mailed by the
Superintendent of Documents, without re-
quest, to all purchasers of the volume.

This volume supersedes the edition of Au-
gust 1976, and no further amendments to that
edition will be issued.

FCC Field Offices

Mailing addresses for Commission Field. Of-
fices are set forth in §0.121 of this chafter
Street addresses of the offices listed below can
also be found in local directories under “United
States Government.”

FIELD OFFICES

Address all communications to Engineer in
Charge, FCC

Alabama, Mobile 36602
Alaska, Anchorage (P.O. Box 644) 99501
California, Los Angeles 90012
California, San Diego 92101
California, San Francisco 94111
California, San Pedro 90731
Colorado, Denver 80202
District of Columbia, Washington 20554
Florida, Miami 33130
Florida, Tampa 33602
Georgia, Atlanta 30303
Georgia, Savannah (P.O. Box 8004) 31402
Hawaii, Honolulu 96808
Illinois, Chicago 60604
Louisiana, New Orleans 70130

Maryland, Baltimore 21202

Massachusetts, Boston 02109

Michigan, Detroit 48226

Minnesota, St. Paul 55101

Missouri, Kansas City 64106

New York, Buffalo 14203

New York, New York 10014

Oregon, Portland 97204

Pennsylvania, Philadelphia 19106

Puerto Rico, San Juan (P.O. Box 2987)
00903

Texas, Beaumont 77701

Texas, Dallas 75202

Texas, Houston 77002

Virginia, Norfolk 23510

Washington, Seattle 98104

COMMON CARRIER FIELD OFFICES

Address all communications to Chief, Common
Carrier Field Office, FCC
Missouri, St. Louis 63102
New York, New York 10007

For sale by the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402
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The FCC Rules and Regulations are grouped into ten volumes
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and sold in volume units by the Superintendent of Documents,
Government Printing Office. The price of the volume entitles the

purchaser to receive its amended pages for an indefinite period.
The ten volumes are comprised of individual Parts, as follows:

VOLUME |

Part 0, Commission Organization

Part 1, Practice and Procedure

Part 13, Commercial Radio Operators.

Part 17, Construction, Marking, and Light-
ing of Antenna Structures.

Part 19, Employee Responsibilities and
Conduct.

VOLUME I

Part 2, Frequency Allocations and Radio
Treaty Matters; General Rules and Regu-
lations.

Part 5, Experimental Radio Services (Other
Than Broadcast).

Part 15, Radio Frequency Devices.

Part 18, Industrial, Scientific, and Medical
Equipment.

VOLUME I

Part 73, Radio Broadcast Services.

Part 74, Experimental Auxiliary, and, Spe-
cial Broadcast and Other Program Dis-
tributional Services.

VOLUME IV
Part 81, Stations on Land in the Maritime
Services and Alaska-Public Fixed Sta-
tions.
Part 83, Stations on Shipboard in the
Maritime Services.

VOLUME V
Part 87, Aviation Services.
Part 90, Private Land Mobile Radio Ser-

vices.
Part 94, Private Operational-Fixed Mic-
rowave Service.

VOLUME VII

Part 20, Public Mobile Radio Services.

Part 21, Domestic Public Radio Fixed Ser-
vice.

Part 23, International Fixed Public Radio-
communication Services.

Part 25, Satellite Communications.

VOLUME Vil

Part 31, Uniform System of Accounts for
Class A and Class B Telephone Com-
panies.

Part 33, Uniform System of Accounts for
Class C Telephone Companies.

VOLUME IX

Part 34, Uniform System of Accounts for
Radiotelegraph Carriers.

Part 35, Uniform System of Accounts for
Wire-Telegraph and Ocean-Cable Car-
riers.

VOLUME X

Part 41, Telegraph and Telephone Franks.

Part 42, Preservation of Records of Com-
munication Common Carriers.

Part 43, Reports of Communication Com-
mon Carriers and Certain Affiliates.

Part 51, Occupational Classification and
Compensation of Employees of Tele-
phone Companies.

Part 52, Classification of Wire-Telegraph
Employees.

Part 61, Tariffs.

Part 62, Applications to Hold Interlocking
Directorates.

Part 63, Extension of Lines and Discon-
tinuance of Service by Carriers.

Part 64, Miscellaneous Rules Relating to
Common Carriers.

Part 66, Applications-Relating to Consoli-
dation, Acquisition, or Control of Tele-
phone Companies.

Part 67, Jurisdictional Separations.

Part 68, Connection of Terminal Equip-
ment to the Telephone Network.

VOLUME XI

Part 76, Cable Television Service.
Part 78, Cable Television Relay Service.

NoTE: Part 95, Personal Radio Services, Part 97,
Amateur Radio Service, and Part 99, Disaster
Communications Service, are available as separate
publications from the Government Printing Office,
Washington, D.C 20402. Part 95 is published as four

separate pamphlets, each governing a different
subpart of the Rules. Parts 97 and 99 are also avail-
able as separate booklets. These Rule Parts can be
ordered by mail from the Government Printing Of-
fice, or can be purchased at GPO bookstores.
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Subpart A—AM Broadcast Stations

DEFINITIONS

AM broadcast station. (Definition)
AM broadcast band. (Definition)
AM broadcast channel. (Definition)
Dominant station.

Secondary station.

Daytime.

Nighttime.

Sunrise and sunset.

Broadcast day.

Experimental period. (Definition)
Service areas.

PPortable transmitter.

Critical hours.

Techutrcal definitions.

NARBA and the U.S./Mexican Agreement.

ADMINISTRATIVE PROCEDURE

Cross reference to rules in other parts.
Notification of tiling of applications.

I.LOCATION OF FACILITIES; AUTHORIZATIONS

Classes of AM broadcast channels and stations.

Assignment of Class 11-A stations.

Time of operation of the several classes of
stations.

Broadeast facilities; showing required.

Clear channels; Classes I and II stations.

Regional channels; Classes III-A and III-B
stations.

Local channels; Class IV stations.

Assignment of stations to channels.

Class IV stations on regional channels.

Station location and program origination.

Authority to move main studio.

Special experimental authorizations.

Autenna systems; showing required.

Normal license period.

Multiple ownership.

Special field test authorization.

Applications for broadecast facilities, showing
required.

Linited time operation.

EQUIPMENT

Indicating instruments—specifications.

Transmission system requirements.

Maximum rated carrier power; tolerances.

Maximum rated carrier power; how deter-
mined.

Modifications of transmission systems.

[Reserved]

Antenna systems,

Standards of good engineering practice.

Equipment performance measurements.

Acceptability of broadcast transmitters for
licensing.

Requirements for type approval of AM modula-
tion monitors.

Seec.
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73.52
73.53

73.54

73.55
73.56
73.57

73.58
73.59
73.60
73.61
73.62
73.63
73.64
13.65
73.66
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73.69
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73.72
73.73
73.74
73.76
73.77
73.78

73.79
73.80
73.81
73.82
73.83
73.87
73.88
73.91
73.02
73.93
73.95
73.96
73.97
73.98
73.99

731
73.113
73.114
73.115
73.116
3.7
73.119
73.120
73.122
73.123
73121
73.125
73.126

TECHNICAL OPERATION

Determining operating power.

Operating power,

Requirements for type approval of antenna
monitors.

Antenna resistance and reactance; how de-
termined.

Modulation.

Modulation monitors.

Remote reading antenna and common point
ammeters.

Indicating instruments.

Frequency tolerance.

Frequency measurements.

[Reserved]

Directional antenna system tolerances.

Auxiliary transmitter.

Alternate main transmitters.

Antenna structure, marking and lighting.

Remote control authorizations.

Remote control operation.

Sampling systems for antenna monitors.

Antenna monitors.

Extension meters.

OPERATION

Minimum operation schedule.

Operating during the experimental period.

Specitied hours.

Sharing time.

Sharing time; experimental period.

Sharing time ; departure from regular schedule.

Sharing time stations; notitication to Commis-
sion.

License to specify sunrise and sunset hours.

Secondary station; filing of operating schedule.

Secondary station ; failure to reach agreement.

Departure from schedule; material violation.

References to time.

Times and modes of program transmission.

Blanketing interference.

Discontinuance of operation.

Station and operator licenses; posting of.

Operator requirements.

Iquipment tests.

Program tests.

Station inspection.

Operation during emergency.

Presunrise service authorizations (PSA).

OTHER OPERATING REQUIREMENTS

General requirements relating to logs.
Operating log.

Maintenance log.

Retention of logs.

Availability of logs and records.
Station identification.

Sponsorship identification.
Broadcasts by candidates for public office.
Lotteries.

Personal attacks; political editorials.
Fraudulent billing practices.

Equal employment opportunities.
Broadcast of telephone conversations.
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73.146

73.150
73.151

73.152
73.153

73.154

73.157
73.160

73.181
73.182
73183
73.184
73.185
73.186
73.1K7
73.188
73.189

73.190

LICENSING POLICIES

Territorial exclusivity.

Special rules relating to contracts providing
for reservation of time upou sile of a station.

Use of automatic transmission systems (A'l'S).

Automatic transmission system facilities.

IFail-safe transiitter control for automatic
fransnission systems.

Automatic transmission system monitoring and
alarm points.

DATA AND MEASUREMENTS

Directional antenna systems.

Field strength measurements to establish per-
formance of directional antennas.

Moditication of directional antenna data.

Field strength measurements in support of ap-
plications or evidence at hearings.

Directional antenna partial and skelton proof
of performance field strength measurements.

Special antenna equipment test authorizations.

Vertical plane radiation characteristics, £(0).

AM TECHNICAL STANDARDS

Introduction.

IEngineering standards of allocation.

Gronndwave signals.

Groundwave field strength charts.

Computation of interference and overlap.

Estahlishment of effective field at one mile.

Limitation on daytitne radiation.

T.ocation of transmitters,

Minimum antenna heights or field strength re-
quirements.

Engineering charts.

Subpart B—FM Broadcast Stations

CLASSIFICATION OF FM DROADCAST STATIONS AND

73.201

73.202
73.203
73.204

73.205
73.206

73.207

73.208
73.209
73.210

73.211
73.212
73.213

73.214
73.215
73.216
73.217
73.218
73.220

ALLOCATION OF [FREQUENCIES

Numerical designation of FM broadcast chan-
nels.

Table of Assignments.

Availability of channels.

International agreements and other restric
tions on use of channels.

Zones.

Classes of commercial channels, and stations
operating thereon,

Minimum distance separations between sta-
tions.

Reference points and distance computations.

Protection from interference.

Station location, main studio location, and
program origination.

Power and antenna height requirements.

Administrative changes in anthorizations.

Stations at spacings below the minimum
separations.

Cross reference to rules in other parts.

Notification of filing of applications.

Equipment tests.

Program tests.

Normal license period.

Restrictions on use of channels.
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73.253
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73.264
73.265
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73.271
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73.274
73.275
73.276
73.277
73.278

73.281
73.283
73.284
73.285
73.280
73.287
73.288
73.289
73.200
73.291
73.292
73.203
73.204
73.295
73.296
73.297
73.208
73.299

73.310
73.311
73.312
73.313
73.314
73.315
73.316
73.317
73.318

LicEnsiNng PoLICIES

Territorial exclusivity.

Use of common antenna site.

Multiple ownershin.

Special rules relating to contracts providing
for reservation of time upon sale of a station.

Duplication of AM and FM programming.

EQUIPMENT

Acceptability of broadcast transmitters for
licensing.

Frequency measurements.

Modulation monitors.

Equipment performance measurements.

Aunxiliary transuiitter.

Alternate main transmitters.

Modification of transmission systems.

Iudicating instruments.

TecHNICAL OPERATION AND OPERATORS

Time of operation.

Experimnental operation.

Station inspection.

Station and operator licenses; posting of.
QOperator requirements.

Operating power.

Determining operating power.

Modulation.

Frequency tolerance.

Antenna structure, marking and lighting.
Discontinnance of operatiou.

Emergency antenna.

Remote Control authorizations.

Remote control operation.

Extension meters.

Permissible transmissions.

Special field test authorization.

OTHER OPERATING REQUIREMENTS

General requirements relating to logs.
Operating log.

Maintenance log.

Retention of logs.

Availability of logs and records.

Station identification.

Fraudulent billing practices.

Sponsorship identification.

Broadeasts hy candidates for public office.
Personal attacks, political editorials.
Lotteries.

Subsidiary Communications Authorizations.
Nature of the SCA.

Use of multiplex subcarriers.

Broadcast of telephone conversations.
Stereonhonic broadcasting.

Operation during emergency.

Equal employment opportunities.

FM TECHNICAL STANDARDS

Definitions.

Field strength contours.
Topographic data.

Prediction of coverage.

Field strength measurements.
Transmitter location.

Antenna systems.

Transmission system requirements.
[Reserved]
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Subsidiary communications multiplex opera-
tions : engineering standards.

Indicating instruments—specitications.

Stereophonie transmission standards.

Requirements for type approval of FM modu-
lation monitors.

Engineering charts.

Use of automatic transmission systems (ATS).

Automatic transmission system facilities.

Fail-safe transmitter control for automatic
transmission systems.

Automatic transmission system monitoring and
alarm points.

Subpart C—Noncommercial Educational FM

Broadcast Stations

CLASSBIFICATION OF STATIONS AND ALLOCATION OF

73.501
73.502
73.503
73.504

73.505
73.506

73.507

73.508
73.509
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73.512
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73.515
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73.517
73.518
73.531
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73.5603
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73.566
73.567
T3.56%
73.569

FREQUENCIES

Channels available for assignment.

State-wide plans.

Licensing requirements and service.

Channel assignments under the USA-Mexico
FM Broadcast Agreement.

Zones.

Classes of educational channels, and stations
operating thereon.

Minimum distance separations between sta-
tions.

Standards of good engineering practice.

Protection from interference.

Antenna systems.

Power and antenna height requirements.

Special procedures applicable to Class D non-
commercial educational stations.

Noncommercial educational FM stations oper-
ating on unreserved channels.

Cross reference to rules in other parts.

Notification of filing of applications.

Equipment tests.

Program tests.

Normal llcense period.

Special rules relating to contracts providing
for reservation of time upon sale of a
station.

EQUIPMENT

Use of automatic transmission systems (ATS).

Automatic transmission system facilities.

Fail-safe transmitter control for automatic
transmission systems.

Automatic transmission system monitoring and
alarm points.

Acceptahility of Dbroadcast transmitters for
Heensing.

Frequency measurements.

Modulation monitors.

Equipment performance measurements.

Auxiliary transwitter.

Alternate main transmitters.

Modification of transmission systems.

Indicating instruments.

TECHNICAL OPERATION AND QPERATORS

Operating schedule; time sharing.
Experimeutal operation.

Station inspection.

Station and operator licenses ; posting of.
Operator requirements.

Operating power.

Determining operating power.
Modulstion.

Frequency tolerance.

-)

See,

73.570 Antenna structure, marking and lighting.
73.571  Discontinuance of operation.

73.5Y3 Emergency antennas.

73.574 Remote control authorizations.

73.575 Remote control operation.

73.576 Extension Meters.

73.578 Special field test authorization.

OTHER OPERATING REQUIREMENTS

73.581 General requirements relating to logs.
73.582 Program log.

73.583 Operating log.

73.584 Maintenance log.

73.585 Retention of logs.

73.586 Availability of logs and records.

73.587 Station identification.

73.590 Broadcasts by candidates for public office.
73.591 Personal attacks.

73.592 Lotteries.

73.593 Subsidiary Communications Authorizations.
73.594 Natnure of the SCA.

73.595 Use of multiplex subcarriers.

73.596 Broadcast of telephone conversations.
73.597 Stereophonic broadcasting.

73.598 Operation during emergency.

73.599 Equal employment opportunities.

Subpart D—I[Reserved]
Subpart E—Television Broadcast Stations

GENERAL

73.601  Scope of subpart.
73.602 Cross reference to rules in other parts.
73.603 Numerical designation of television channels.

CHANNEL UTILIZATION

73.606 Table of Assignments.

73.607 Availability of channels.

73.608 International agreements.

73.609 Zones.

73.610 Minimum distance separations between sta-
tions.

73.611 Reference points and distance computations.

73.612 D’rotection from interference.

73.613 Mlain studio location.

73.611 Power and antenna height requirements.

73.615 Administrative clianges in authorizations.

APPLICATIONS AND AUTIIORIZATIONS

73.620 [Reserved]

73.621 Noncommercial educational stations.

73.623 Applications for sharing of television channels.

73.624 Notification of filing of applications.

73.627 Special field test authorization.

73.628 LEquipment tests.

73.629 DProgram tests.

73.630 Normal license period.

73.633 Fraudulent billing practices.

73.635  Use of conmmon antenna site.

73.636  Multiple ownership.

73.637 Alternate main transmitters.

73.638 Anxilinry transmitter.

73.639 Modification of transmission systems.

73.640 Acceptahility of broadcast transmitters for
leensing.

OVER-THE-AIR SUBSCRIPTION TELEVISION OPERATIONS

73.641 Subscription TV definitions.

73.642 Subscription TV licensing policies.
73.643 Subscription TV operating requirements.
73.644 Subscription TV transmission systems.
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Operation of TV aural and visual transmitters.
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Lotteries.

Rroadeasts by eandidates for publie offire.

Affiliation agreements and network program
practices; territorial exclusivity in non-net-
work program arrangements.

Special rules relating to contraets providing
for reservation of time upon sale of i station.

Station and operator licenses; posting of.

Operator requirements.

Antenna stroeture. marking and lighting.

Determining operating power.

Broadeast of telephoue conversations.

Station inspection.

Experintental operation.

Discontinuance of oper:ittion.

Frequency tolerance.

General requirements relating to loga.

Programn log.

Operating log.

Maintenance log.

Retention of logs.

Availability of logs and records.

Operation dnring emergency.

Remote control operation.

Remote control authorizations.

Extension meters.

Personal attacks: political editorials.

Equal employment opportunities.

TV TECIINICAL STANDARDS

Definitions.

Transmission standards.

Field strength contours.

Prediction of coverage.

Transmitter loeation and antenna systcem.
Field strength measurements.
Transmission system requirements.
Indicating instruments.

Operating power.

MoONITORING EQUIPMENT

I'requency measnrements.

Modnlatien monitors.

Requirements for type approval of TV aural
modulation monitors.

Tables.

TV engineering charts.
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73.702
73.703
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73.711
13.712
13.713

73.731
73.132
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Definitions.
Assigniment and use of frequencies.
Geographical zones and areas of reception.

ADMINISTRATIVE PROCEDURE

Cross reference to rules in other parts.
Notification of filing of applications.
Equipment tests.

Program tests.

I.1cENSING POLICIES

Licensing requirements.
Authorizations.
Normal license period.
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73.761 Time of operation.
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73.763 Station license and seasonal schedules, post-
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73.764 Operator requirements.
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73.901 Scope of subpart.
73.902 Objectives of subpart.
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73.904 Licensee.
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73918 Non-Participating Station (Non-EBS).

73.919 State Relay Network.

73.920 Operational (Local) Area.

73.921 State Emergency Broadcast System Operation-
al Plan.

73.922 Emergency Broadcast System Programming
priorities.

PARTICIPATION

73.926 Participation in the Emergency Broadcast Sys-
tem.

73.927 Participation by communications common car-
riers.
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an Operational (Local) Area Level emer-
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coders.
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cedures.

Closed Circuit Tests of approved National Lev-
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Subpart H—Rules Applicable to All

73.1001
73.1010
73.1020
73.1030

73.1150
78.1201
73.1202
731205
73.1206
73.1207
73.1208

73.1209
73.1210

731211
73.1212

~3.1218
©3.1215
73.1216
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73.1515
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73.1530

Broadcast Stations

ScoPE

Scope

Cross reference to rules in other parts.

Station license period.

Notifications concerning interference to Ra-
dio Astronomny, Research and Receiving
Installations.

Transferring a station.

Siation identifieation.

Public notice of licensee obligations.

I'raudulent billing practices.

Broadeast of teleplione conversations.

Rebroadcasts.

Broadcast of taped, filmed, or recorded mate-
rial.

References to time.

TV/FM dual-language broadcasting in Puerto
Rico.

Broadcast of lottery information.

Snonsorship identification ; list retention ; re-
lated requirements.

Antenna strncture, marking and lighting.

‘Specifications for indicating instruments.

Licensee-conducted contests.

Station inspections by FCC.

Avai&ability to FCC of station logs and rec-
ords.

Posting of station and operator licenses.

Broadeasting emergency information.

Experimental authorizations.

Special field test authorizations.

Operation for tests and maintenance.

Portable test stations. (Definition)
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Sec.

73.1540
73.1545
73.1550
73.1560
73.1570
73.1610
73.1620
73.1650
73.1660
73.1665
73.1668
73.1670
713.1675
73.1680
73.1700
73.1705
73.1710
73.1715
73.1720
73.1725
73.1730
73.1735
73.1740
73.1745
73.1750
73.1800
73.1810
73.1820
73.1830
73.1840
73.1850
73.1910
73.1920
73.1930
73.1940
73.2080
73.3500

73.3511
73.3512
73.3513
73.3514
73.3516
73.3517
73.3518
73.3519
73.3520
73.3522
73.3525

73.3526
73.3527
73.3533
73.3534
73.3536
73.3537
73.3538

73.3539
73.3540

73.3541

73.3542
73.3543

73.3544

Carrier frequency measurements.
Carrier frequency departure tolerances.
Extension meters.

Operating power tolerance.

Modulation levels: AM, FM, and TV aural.
Equipment tests.

Program tests.

International broadcasting agreements.
Type acceptance of broadcast transmitters.
Main transmitters.

Type approval of modulation monitors.
Auxiliary transmitters.

Auxiliary antennas,

Emergency antennas.

Broadcast day.

Time of operation.

Unlimited time.

Share time.

Daytime.

Limited time.

Specified hours.

Presunrise service authority (PSA).
Minimum operating schedule.
Unauthorized operation.
Discontinuance of operation.

General requirements relating to logs.
Program logs.

Operating logs.

Maintenance logs.

Retention of logs.

Public inspection of program logs.
Fairness Doctrine

Personal Attacks.

Political editorials.

Broadcasts by candidates for public office.
Equal employment opportunities.
Application and report forms.

FILING OF APPLICATIONS

Applications required.

Where to file ; number of copies.

Signing of applications.

Content of applications.

Specification of facilities.

Contingent applications.

Incons’stent or conflicting applications.

Repetitious applications.

Multiple applications.

Amendment of applications.

Agreements for removing
conflicts.

Local public inspection file of commercial
stations.

Local public inspection file of noncommercial
educational stations.

Application for construction permit.

Application for extension of construction per-
mit or for construction permit to replace
expired construction permit.

Application for license to cover constriction
permit.

Application for license to use former main
antenna as an auxiliary.

Application to make changes in an existin::
station.

Application for renewal of license.

Application for voluntary assignment or
transfer of control.

Application for involuntary assignment of
license or transfer of control.

Application for temporary authorization.

Application for renewal or modification of
special service authorization.

Application to obtain a modified station
license.

application

(T.8. 11I(80)-1)
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Sec.
73.3545

73.3547

73.3548
73.3549

73.3561
73.3562

73.3564
73.3566
73.3568
73.3570

73.3571
73.3572
73.3573
73.3574
73.3578
73.3580

73.3584
73.3587

73.35901
73.3592
73.3593
73.3794
73.3597

73.3598
73.3599
73.3601

73.3603
73.3605

73.3610
73.3611
73.3612
73.3613
73.3615
73.4000
73.4005
73.4010
73.4015
73.4020

73.4021
73.4025

73.4030
73.4035

73.4040
73.4045

Application for permit to deliver programs to
foreign stations.

Requests for temporary permission to use
lesser grade operators or pro-tem, non-full-
time chief operators.

Applications to operate hy remote control.

Requests for extension of authority to operate
without required monitors, indicating in-

struments, and EBS Attention Signal
devices.
Requests for new or modified call sign
assignments.

APPLICATION PROCESSING

Staff consideration of applications requiring
Commission action.

Staff consideration of applications not requir-
ing action hy the Commission.

Acceptance of applications.

Defective applications.

Dismissal of applications.

AM broadecast station applications involving
other North American countries.

Process’ng of AM  Droadcast
applications.

Processing TV broadcast™and TV translator
station applications.

Processing FM broadcast and FM translator
station applications.

P’rocessing of International broadcast station
applications.

Amendments to applications for renewal, as-
signment or transfer of control.

Local public notice of filing of broadcast
applications.

Petitions to deny.

Procedure for filing informal objections.

ACTION ON APPLICATIONS

Grants without hearing.

Conditional grant.

Designation for hearing.

Local public notice of designation for hearing.

Procedures on transfer and assignment
applications.

Period of construction.

Forfeiture of construction permit.

Simultaneous modification and renewal of
license.

Special  waiver
applications,

Retention of applications in hearing status
after designation for hearing.

TV programming report.

Financial report.

Annual employment report.

Filing of contracts.

Ownership reports.

Listing of FCC Policies.

Advertising—refusal to sell.

Advertising time—amount of.

Alcoholic beverage advertising.

Ascertainment (and annual list of problems
and needs).

Ascertainment evaluations by FCC.

Ascertainment, Noncommercial educational
stations.

Astrology material, Broadcasts of.

Audience ratings: Hypoing and survey mis-
use.

Audience ratings: License distortion.

Barter agreements.

station

procedure relative to

(T.S. III(80)-1)

Sec.

73.4050
73.4055
73.4060
73.4065

73.4070
73.4075
73.4080
73.4085
73.4080
73.4095
73.4100

73.4105
73.4110
73.4115
73.4120

73.4125
73.4130

73.4135
73.4140

73.4145
73.4150
73.4155
73.4160
73.4165
734170
734175
73.4180
73.4185
73.4190
73.4195
73.4200
73.1205
73.4210

73.4215
73.4220

73.4225

73.4230
73.4235
73.4240

73.4245
73.4250
73.4255
73.4260
73.4265

73.4270
73.4275

73.4280

Children’s TV programs.

Cigarette advertising.

Citizen agreements.

Combination advertising rates; joint sales
practices.

Commercials, False, misleading and deceptive.

Commercials, Loud.

Commercials, Program length.

Confiict of interest.

Coverage maps, Use hy licensees.

Drug lyrics.

Financial qualifications; new AM and FM
stations.

Foreign language programs.

Format changes of stations.

Fraudulent billing practices.

Harassing and threatening phone calls (re-
sulting from Station broadcasts).

Horse racing information hroadcasts.

Horse racing: Off-track and pari-mutuel bet-
ting advertising.

Interference to TV reception hy FM stations.

Minority ownership; tax certificates and dis-
tress sales.

Musical format service companies’
ments with broadcasters.

Musical recordings; repetitious broadcasts.

Network clipping.

Night time service areas, Class IT and 111 AM
stations; computation.

Obscene language.

Obscene lyrics.

Off-network programs and feature films:
Presentation restrictions.

Payment disclosure: Payola, plugola, kick-
backs.

Political broadcasting and telecasting, The
law of.

Political candidate authorization notice and
sponsorship identitication.

Political advertising by GHF translators.

Polls, Call-in. on radio and TV stations.

Private interest hroadcasts by licensees to an-
noy and harass others.

Procedure Manual: “The Public and Broad-

* casting.”

Program matter : Supplier identification.

agree-

Promise v. Performance: Commercial an-
nouncements.

Promotion of non-broadcast business of a
station.

Sales contracts, Failure to perform.

Short spacing agreements: FM stations.

Sirens and like emergency sound effects in an-
nouncements.

Sports announcer selection.

Subliminal perception.

Tax certificates: Issuance of.

Teaser announcements.

Telephone conversation broadcasts (network
and like sources).

TV broadeast signals: Technical standards.

Tone clusters: Audio attention-getting de-
vices.

Violation of laws of USA by station appli-
cants; Commission policy.

AUTHORITY : §§ 73.1 to 73.4280 issued under sec. 4 and 303,
48 Stat. 1066, as amended. 1082, as amended : 47 U.S.C. 154,

303,

Interpret or apply secs. 301, 303, 307,
1082. as amended, 1083, as amended. 47 U.S.C.
Other statutory and executive

48 Stat, 1081,
301, 303. 307.
order provisions authorizing

or interpreted or applied by specific rections are cited to text.

10
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Rules apply to all services, AM, FM, and TV, unless
indicated as pertaining to a specific service.

Policies of FCC are indicated (*)

A
Access, Prime time (TV) .................... 73.658
Action on applications.............. 73.3591-73.3605
Adjacent channel and co-channel stations,

Minimum mileage, separation between:

FM o 73.207
NCE-FM ..., 73.507
Administrative changes in authorizations:
FM e e 73.212
O 73.615
Advertising:
Alcoholic beverage (*) .................. 73.4015
Billing, misrepresentation .............. 73.1205
Combination rates; Joint sales prac-
tices (*) .ot e 73.4065
Refusaltosell (*) ..........ooviiiinnn. 73.4005
Sponsorship identification .............. 73.1212
Time, amountof .............. 0.281, 73.4010 (*)
See also “Commercial” listings.
Affiliation agreements and network program
practices; territorial exclusivity in non-net-

work program arrangements (TV) ........ 73.658
Agreement, United States-Mexico FM broad-

cast, Channel assignments under (NCE-

FM) e e 73.504
Agreements, International broadcasting.... 73.1650
Alarm and monitoring points, Automatiec

transmission system:

AM e 73.146

FM o e 73.346

I 0 O O 73.546

Allocation, Engineering standards of (AM) . 73.182
Allocation, Field strength measurements in;
establishment of effective field at one mile

(070 P 73.186
AM and FM programming, Duplication of .. 73.242
AM broadcast band (definition) ............. 73.2
AM broadcast channel (definition) .......... 73.3
AM broadcast station (definition) ........... 73.1
(AM technical standards), Introduction ..... 73.181
Amendments:

Major/minor: Renewal, assignment,
transfer ..... ... i i it 73.3578
Matterof right ..............oooiiiiiit, 73.3522
Procedures ............cciiiiiiiiiiiinn 73.3513
Ammeters, antenna and common point, Re-
mote reading (AM) .............ooiiiitn. 73.57

13

Announcements required:

Designation of application for hearing .. 73.3594

Donor.................... 73.503, 73.621, 73.1212
Filing of broadcast applications ........ 73.3580
Licensee obligations .................... 73.1202
Sponsorship ..., 73.1212
StationI.D........... ... ...l 73.1201
Antenna, directional, Field intensity mea-
surements to establish performance of
AM) . i e e 73.151
Antenna height and Power requirements:
FM o e e 73.211
NCE-FM ...t 73.511
e 73.614
Antenna heights, Minimum, or field strength
requirements (AM) ........... ... ..ol 73.189
Antenna monitors (AM) .................... 73.69
Antenna monitors, Requirements for type ap-
proval of (AM) ...ttt 73.53
Antenna monitors, Sampling system for
(1707 TSP 73.68
Antenna resistance and reactance: measure-
ments (AM) ....coiiiiiiiii it 73.54
Antenna site, Use of common:
0 73.239
4 73.635
Antenna structure, marking and lighting ... 73.1213
Antenna system tolerances, Directional
(-0, S P 73.62
Antenna system; Transmitter location
TV et c e s 73.685
Antenna systems:
AM i i 73.45
FM o e 73.316
NCE-FM ... it 73.510
O 73.685
Antenna systems, Directional (AM)......... 73.150
Antenna systems; showing required (AM) .. 73.33
Antennas, Auxiliary ........... ... ool 73.1675
Antennas, Emergency ............. .. c.o0 73.1680
Application and report forms ............... 73.3500

Application processing 73.3561-73.3587
Applications, Actionon............. 73.3591-73.3605
Applications, Types and Filing of... 73.3511-73.3550

Applications for broadcast facilities, showing

required (AM) ........ ... oiiiiiiiiil 73.37
Approval of modulation monitors, Require-

ments for (AM) ... .. iiiiiiiiiininiiinnenns 73.50
Areas, Service (definition) (AM)............. 73.11
Ascertainment (commercial) (*) ............. 73.4020
Ascertainment (noncommercial educational)

) coocoacancnosnoo000000000a00a0000000000G 73.4025

(Ed. 3/80)
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Ascertainment evaluations by FCC (*) ......
Assignment of Class II-A stations (AM) ....
Assignment of stations to channels (AM) ...
Assignments, Table of:

FM o e

Assignments, Channel, under the United
States-Mexico:

FM Broadcast Agreement (NCE-FM)...
Astrology material broadcasts (*)...........
Attacks, Personal .................iiii.t.
Audience ratings: hypoing and survey misuse

G TSN
Audience ratings: licensee distortion (*) ....
Aural and visual TV transmitters, Operation

Aural modulation monitors, Requirements
for type approval of (TV)
Authority, Presunrise service...............
Authority to move main studio (AM)........
Authorizations, Administrative change in:
20 (A

Authorizations, Experimental
Authorizations, Remote control:
-0 (P

Authorizations, Special Field test
Authorizations, Subsidiary Communications
(SCA):
FM e
NCE-FM
Authorizations, Subsidiary Communications,
Operation under:
FM et ieeeenns
NCE-FM
Automatic transmission system facilities:
NV 5 600060060006000606080800006006000000000
NCE-FM
Automatic transmission system monitoring
and alarm points:

NCE-FM .

Automatic transmission system, Fail-safe
transmitter control for:

AM L i

NCE-FM

of:

Auxiliary antennas ...........ooiiiiiiiein
Auxiliary transmitters .....................
Availability of channels:

0 A

(Ed: 3/80)

73.4021
73.22
73.28

73.202
73.501
73.606

73.504
73.4030
73.1920

73.4035
73.4040

73.694
73.1735
73.31

73.212
73.615
73.1510

73.66
73.274
73.574
73.677
73.1515

73.293
73.593

73.295
73.595

73.142
73.342
73.542

73.146
73.346
73.546

73.144
73.344
73.544

73.540
73.1675
73.1670

ords

Barter agreements (*) ...............o.as.
Billing practices, Fraudulent
Blanketing interference (AM)...............
Broadcast band, AM (definition) ............
Broadcast channel, AM (definition) .........
Broadcast day (definition)
Broadcast facilities; showing required

(AM) ettt ieieeteeeeneaaeaanannens
Broadcast facilities, showing required for ap-

plications (AM)
Broadcast of lottery information............
Broadcast of taped, filmed or recorded ma-

terial
Broadcast of telephone conversation........
Broadcast station, AM (definition) ..........
Broadcast transmitters, Type acceptance

Broadcasting agreements, International ....
Broadcasting emergency information .......
Broadcasting, Stereophonic:

NCE-FM
Broadcasts by candidates for public office ..

C

Call letters—requests and assignments .....
Candidates for public office, Broadcast by ..
Carrier frequency departure tolerances.....
Carrier frequency measurements ...........
Carrier power; Maximum rated, how deter-

mined (AM)........ooiiiiiiiiiiiiiiiin.,
Carrier power; Maximum rated, tolerances

19 6000000000000000000000000000008600600

Changes, Transmission standards and
(TV)
Channel, AM broadcast (definition) .........
Channels and stations, Classes of AM broad-
cast
Channels, Assignment of stations to (AM) ..
Channel assignments under the United
States-Mexico FM:
Broadcast Agreement (NCE-FM).......
Channels available for assignment (NCE-
FM)
Channels, Availability of:
0

Channels, Classes of commercial, and stations
operating thereon (FM)...................
Channels,Classes of educational, and stations
operating thereon (NCE-FM).............
Channels, FM broadcast, Numerical designa-
4630 (18 60000000000000060000060600060000330000

73.4045
73.1205
73.88

73.3
73.1700

73.24

73.37
73.1211

73.1208
73.1206
73.1
73.1660
73.1650
73.1250
73.297

73.596
73.1940

73.3550
73.1940
73.1545
73.1540
73.42
73.41

73.212
73.615

73.682
73.3

73.21

73.28

73.504

73.501

73.203
73.607

73.206

73.506
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Channels, Restrictions on use of (FM)______
Channels, TV, Numerical designation of ______
Channels, unreserved, Noncommercial educa-
tional broadcast stations, operating on
(NCE-FM) ______ .
Charts, Engineering :
A

Charts, Groundwave field strength (AM)____
Chidren’s TV programs (*)__.______________
Cigarette advertising (*) ___________________
Citizen agreements (*)_._______ . _____
Class II-A stations, Assignment of (AM)____
Class IV stations, Local channels (AM)______
Class IV stations on regional channels (AM)__
Classes of AM broadcast channels and sta-
tions .
Classes I and II stations Clear channels
(AM)
Classes III-A and III-B stations, Regional
channels (AM)__________ . _____
Classes of commercial channels, and stations
operating thereon (FM)__________________
Classes of educational channels, and stations
operating thereon (NCE-FM) _____________
Classified ads
Clear channels;
(AM)
Co-channel and adjacent channel stations,
Minimum separation :
FM

Clz;;;és__l and II stations

NCE-FM _ .

Combination advertising rates; joint sales

practices (*)_. -
Commercials :

False, misleading and deceptive (*)_____

Loud (*)____

Program length (*) . ___ _____________.__
See Algo “Advertising” listings.

Common antenna site, Use of :

FM

TV __
Common point, and antenna ammeters, Remote

reading (AM)___
Computation of interfering signal (AM)_____
Computations, Reference points and distance

(FM)
Confiict of interest (*)
Construction period
Construction permit, forfeited-________.______
Contests, Licensee-Conducted.. __.___.________
Contours, Field strength :

FM —

TV .
Contracts, Filing of
Control, transmitter, Fail-safe, for automatic

transmission systems:

AM -

FM

NCE-FM

C
(T.8. II1(76)-12)

73.220
73.603

73.513

73.190
73.333
73.699
73.184
73.4050
73.4055
73.4060
73.22
73.27
73.29

73.21
73.25
73.26
73.208

73.508
73.1212

73.25

73.207
73.507

73.4065

73.4070
73.4075
73.4080

73.239
73.635

73.57
73.185

73.208

73.4085
73.3598
73.3599
73.1216

73.311
73.683
73.3613

73.144
73.344
73.544

15

Coverage, Prediction of:

FM ____ _—-_ 73313
TV 73.684
Critical hours (definition) (AM)____________ 73.13
Cross reference to rules in other parts____.___ 73.1010
D
Day, Broadcast (definition)__________.______ 73.1700
Daylight Savings time______________________ 73.1209
Daytime (definition)_______________________ 73.1720
Daytime radiation, Limitation on (AM)______ 73.187
Definitions, Subseription TV_________________ 73.641
Definitions, Technical :
AM _________ 73.14
FM 73.310
TV —— - 73.681
Determining operating power :
AM ___ S 73.51
M 73.267
NCE-FM ___ e _ 73.567
TV e 73.563
Directional antenna system tolerances (AM)_ 73.62
Directional antennas, Field strength measure-
ments to establish performance of (AM)___ 73.151
Directional antenna data, modification of
(AM) 73.152
Directional antenna systems (AM)__________ 73.150
Discontinuance of operation.________________ 73.1750
Distance and reference points, computations of
(FM) e ___ 73.208
Distance separations, minimum, between sta-
tions:
FM ___ _- 73.207
NCE-FM S -- 13507
TV - _-- 73.610
Doctrine, fairness____ ——— 73.1910
Dolbey encoder (*)_____ —— 73.4094
Dominant station (definition) (AM) ________ 73.4
Donor announcements (NCE-FM)___________ 73.503
Double billing__ — — ——— T73.1205
Drug lyries_______________ . 73.4095
Dual-language broadcasting 1n Puerto Rico,
TV/FM 73.1210
Duplication of AM and FM programming____ 73.242

E
EBS (Emergency Broadcast System) ___ 73.901-73.962

Editorials, Political______ — 73.1930
Educational, Noncommercial FM stations on
unreserved channels (NCE-FM)__________ 73.513

Educational stations, Noncommercial (TV)___ 73.621
Effective field at one mile, Field strength
measurements for establishment of (AM)._ 73.186
Emergency antennas_._._______________ 73.573, 73.1680
Emergency Broadcast System (EBS)__ 73.901-73.962

Emergency information, Broadcasting_______ 73.1250
Employment opportunities, Equal ______...____ 73.2080
Employment report_._ 73.3612




RULES AND REGULATIONS

Alphabetical Index of Rule Titles—Part 78

Engineering charts:
A

Engineering standards of allocation (AM)____
Engineering, Standards of good practice:
AM

NCE-FM
Engineering standards, Subsidiary communi-
cations and multiplex operations (FM)____
Equal employment opportunities_____________
Equipment performance measurements:

Equipment tests__________ e _
Exclusively, Territorial (Network) :
AM
FM
TV __ -
Experimental authorizations
Experimental period (definition) (AM)______
Experimental period, Operating during the
(AM)
Extension meters

F
Facilities, Automatic transmission system:
AM ____
FM ________
NCE-FM __.___.__ . _
Facilities, Broadcast; showing required
(AM) e ———

Fail-safe transmitter control for automatic
transmission systems:
AM -
FM _ -
NCE-FM __
Fairness Doctrine___ -
FCC policies (*) e~
FCC, Station inspections by _____.____
Field strength charts, Groundwave (AM)____
Field strength contours:

TV
Field strength measurements:

Field strength measurements in allocations;
establishment of effective field at one mile
(AM) .

Field strength measurements in support of ap-
plications or evidence at hearing (AM)____

Field strength measurements; partial and
skeleton proofs of performance (AM)_____

Field strength n.easurements to establish per-
formance of directional antennas (AM).___._

Field strength requirements or, Minimum an-
tenna heights (AM) __ . __

Field test authorizations, Special__.______.___

File, Political_

AM

(T.8. III(76)-12)

73.190
73.333
73.699
73.182

73.46
73.508

73.319
73.2080

7347
73.254
73.554
73.1610

73.132
73.232
73.858
73.1510
73.10

73,72
73.1550

16

File, Public
Filing of applications_ .. ___ . ________
Filmed, taped, or recorded material; Broad-

Financial qualifications; new AM and FM sta-

tions (*)
Financial report
Foreign broadcast stations—Permits to fur-

nish programs
Foreign language programs. . _._.—.._____.__
Forfeitures . e
Format changes of stations (*)___—_________
Forms, Application and report______________
FM and AM programming, Duplication of____
FM broadcast channels, Numerical designation

of
FL}{{{TV dual-language broadcasting in Puerto
co — -
Fraudulent billing practices (Policy) (*)___-
Fraudulent billing practices (Rule) _________
Frequency measurement, Carrier——__________
Frequency departure tolerances, Carrier_____

G

Gglr'l%ral operating requirements (Subscription
) -
General requirements relating to logs________
Grants:
Conditional
Without hearing
Groundwave field strength charts (AM)______
Groundwave signals (AM) . _______

H

Harsssing, threatening phone calls (*)______
Hearings, Designation of applications for__._
Horse racing information broadcasts (*)_____
Horse racing : off-track and parimutuel betting

advertising (*) oo~
Hours, Critical (AM) .~
Hours, Special.._

Identification, Sponsorship ; list retention ; re-
lated requirements_________________.____
Identification, Station_____ . _______-__
Indicating instruments (requirements for) :
AM

Indicating instruments—specifications (me-
ters) __ S
Information, Broadcasting emergency ... ___
Input power, Antenna; how determined
(AM)
Inspection of program logs, Public._——_______
Inspections, Station, by FCCo_ e
Instruments, Indicating (requirements for) :

73.3526-73.3527
73.3511-73 3550

73.1208

73.4100
73.3611

73.3545
73.4105
1.80
73.4110
73.3500
73.242

73.201

73.1210
73.4115
73.1205
73.1540
73,1545

73.643
73.1800

73.3592
73.3591
73.184
73.183

73.4120
73.3593
73.4125

73.4130
73.13
73.1730

73.1212
73.1201

73.58

73.258
73.558
73.688

73.1215
73.1250

73.51
73.1850
73.1225
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20 D 73.258
NCE-FM ...iiiiiiiiiiniiiniiininns 73.558
1Y 0 060000008066086660000600600600000000 73.688
Instruments, indicating—specifications (me-
¥ 006000000060600000000600606005000300000 73.1215
Interference, Blanketing (AM).............. 73.88
Interference, Protection from:
20 PP 73.209
NCE-FM ...ttt iiiiannns. 73.509
Interference to Astronomy, Research and Re-
ceivinginstallations, Notifications concern-
10 - P 73.1030
Interference to TV reception by FM stations
() 56000000000000000060066000006006000000000 73.4135
Interfering signal, Computations of (AM) ... 73.185
International Broadcast Stations..... 73.701-73.793
International broadcasting agreements .... 73.1650
Introduction (AM technical standards) ..... 73.181
L
Law violations by station applicants (*) .... 73.4280
License period, Station ..................... 73.1020
Licensee-conducted contests ................ 73.1216
Licensee obligations, Public notice of ....... 73.1202
Licenses, station and operator, Posting of .. 73.1250
Licensing, Acceptability of broadcast trans-
mitters for (TV).......ooiiiiiiiiiiiie, 73.640
Licensing policies (Subscription TV) ........ 73.642
Licensing requirements and service (NCE-
130Y0) a6000000000000000000000000000000000000 73.503

Lighting and marking, Antenna structure.. 73.1213

Limitation on daytime radiation (AM) ...... 73.187
Limited time ..........cciiiiiiivinininnn, 73.1725
Lists retention; Sponsorship identification;
related requirements ..................... 73.1212
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§73.14

SUBPART A—AM BROADCAST
STATIONS

DEFINITIONS

§ 73.1 AM broadcast station. (Definition)

The term “AM broadcast station” means a broad-
cast station licensed for the dissemination of radio
communications intended to be received by the public
and operated on a channel in the band 535-1605
kilohertz (kHz). The term ‘“AM broadcast” is
synonymous with the term “standard broadcast” as
contained elsewhere in this Chapter.

§ 73.2 AM broadcast band. (Definition)

The term “AM broadcast band” means the band of
frequencies extending from 535 to 1605 kHz.

§ 73.3 AM broadcast channel. (Definition)

The term “AM broadcast channel” means the band
of frequencies occupied by the carrier and two
sidebands of a broadcast signal with the carrier fre-
quency at the center. Channels shall be designated by
their assigned carrier frequencies. The 107 carrier
frequencies assigned to AM broadcast stations shall
begin at 540 kHz and be in successive steps of 10 kHz.

§ 73.4 Dominant station.

The term “dominant station” means a Class I sta-
tion, as defined in § 73.21, operating on a clear chan-
nel.

§ 73.5 Secondary station.

The term ‘“‘secondary station” means any station,
except a Class I station, operating on a clear channel.

§ 73.6 Daytime.
See § 73.1720.

§ 73.7 Nighttime.

The term “nighttime” means that period of time be-
tween local sunset and local sunrise.

§ 73.8 Sunrise and sunset.

The terms ‘“‘sunrise” and ‘“‘sunset” mean, for each
particular location and during any particular month,
the time of sunrise and sunset as specified in the in-
strument of authorization (See § 73.83).

§ 73.9 Broadcast day.
See § 73.1700.

§ 73.10 Experimental period. (Definition)

The term “experimental period” in reference to AM
broadcast station operation means that time between
12 midnight local time and local sunrise.
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§ 73.11 Service areas.

(a) The term ‘‘primary service area' of a broadcast
station means the area in which the groundwave is
not subject to objectionable intereference or objec-
tionable fading.

(b) The term ‘‘secondary service area” of a broad-
cast station means the area served by the skywave
and not subject to objectionable interference. The sig-
nal is subject to intermittent variations in strength.

(¢) The term “intermittent service area” of a broad-
cast station means the area receiving service from the
groundwave but beyond the primary service area and
subject to some interference and fading.

§ 73.12 Portable transmitters.
See § 73.1530.

§ 73.13 Critical hours.

The term “critical hours’” means the two hour period
immediately following local sunrise and the two hour
period immediately preceding local sunset.

§ 73.14 Technical definitions.

(a) Combined audio harmonics. The term ‘com-
bined audio harmonics” means the arithmetical sum
of the amplitudes of all the separate harmonic compo-
nents. Root sum square harmonic readings may be ac-
cepted under conditions prescribed by the Commis-
sion.

(b) Effective field. The term “‘effective field” or ‘‘ef-
fective field strength” is the root-mean-square (RMS)
value of the inverse distance fields at a distance of 1
mile from the antenna in all directions in the horizon-
tal plane. The term ‘field strength’” is synonymous
with the term “field intensity” as contained elsewhere
in this Part.

(¢) Nominal power. “Nominal power’ is the power
of an AM broadcast station, as specified in a system of
classification which includes the following values: 50
kW, 25 kW, 10 kW, 5 kW, 2.5 kW, 1 kW, 0.5 kW, and 0.25
kW.

(d) Operating power. Depending on the context
within which it is employed, the term “‘operating
power” may be synonomous with “nominal power” or
‘“antenna power."”

(e) Maximum rated carrier power. “Maximum rated
carrier power” is the maximum power at which the
transmitter can be operated satisfactorily and is de-
termined by the design of the transmitter and the
type and number of vacuum tubes used in the last
radio stage.

(f) Plate input power. *Plate input power” means
the product of the direct plate voltage applied to the
tubes in the last radio stage and the total direct cur-
rent flowing to the plates of these tubes, measured
without modulation.

(Ed. 3/80)
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(g) Antenna power, **Antenna input power” or “an-
tenna power’ means the product of the square of the
antenna current and the antenna resistance at the
point where the current is measured.

(h) Antenna current. “Antennacurrent” means the
radio-frequency current in the antenna with no mod-
ulation.

(i) Antenna resistance. ‘““‘Antenna resistance’
means the total resistance of the transmitting an-
tenna system at the operating frequency and at the
point at which the antenna current is measured.

()) Modulator stage. *Modulator stage’ means the
last ampiifier stage of the modulating wave which
modulates a radio-frequency stage.

(k) Modulated stage. ‘‘Modulated stage’ means the
radio-frequency stage to which the modulator is
coupled and in which the continuous wave (carrier
wave) is modulated in accordance with the system of
modulation and the characteristics of the modulating
wave,

() Last radio stage. “‘Last radio stage” means the
oscillator or radio-frequency-power amplifier stage
which supplies power to the antenna.

(m) Percentage modulation (amplitude):

In a positive direction:

M= MAX-C 440
C
In a negative direction:
M- CMIN ‘g”" x100

Where:

[

M =Modulation level in percent.
MAX=Instantaneous maximum level of the
modulated radio frequency envelope.
=Instantaneous minimum level of the
modulated radio frequency envelope.
=(Carrier) level of radio frequency envelope

without modulation.

MIN

C

(n) Maximum percentage of modulation. ‘‘Maxi-
mum percentage of modulation” means the greatest
percentage of modulation that may be obtained by a
transmitter without producing in its output har-
monics of the modulating frequency in excess of those
permitted by these regulations.

(0) High level modulation. “High level modulation™
is modulation produced in the plate circuit of the last
radio stage of the system.

(p) Low level modulation. “Low level modulation” is
modulation produced in an earlier stage than the fi-
nal.

(q) Plate modulation. *Plate modulation’ is mod-
ulation produced by introduction of the modulating
wave into the plate circuit of any tube in which the
carrier frequency wave is present.

(r) Grid modulation. “Grid modulation’ is modula-
tion produced by introduction of the modulating wave
into any of the grid circuits of any tube in which the
carrier frequency wave is present.

(Ed. 3/80)
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(s) Blanketing. Blanketing is that form of interfer-
ence which is caused by the presence of a broadcast
signal of one volt per meter (V/m) or greater strength
in the area adjacent to the antenna of the transmit-
ting station. The 1 V/m contour is referred to as the
blanket contour and the area within this contour is
referred to as the blanket area.

(t) Carrier-amplitude regulation. (Carrier shift)
The change in amplitude of the carrier wave in an
amplitude-modulated transmitter when modulation is
applied under conditions of symmetrical modulation.

(u) Frequency departure. The amount of variation
of a carrier frequency or center frequency from its
assigned value.

(v) Critical directional antenna. An AM broadcast
directional antenna for which the station authoriza-
tion requires the maintenance of the ratios of currents
within the elements of the system within a tolerance
of less that 5% or the relative phases of those currents
within a tolerance of less than 3°.

§ 73.15 NARBA and the U.S./Mexican Agreement.
See § 73.1650.

ADMINISTRATIVE PROCEDURE

§ 73.17 Cross reference to rules in other parts.
See § 73.1010.

§ 73.18 Notification of filing of applications.
See § 73.1030.

ALLOCATION OF FACILITIES; AUTHORIZATIONS

§73.21

(a) Clear channel. A clear channel is one of which
the dominant station or stations render service over
wide areas, and which are cleared of objectionable in-
terference within their primary service areas and
over all or a substantial portion of their secondary
service areas. Stations operating on these channels
are classified as follows:

(1) Class I station. A Class 1 station is a dominant
station operating on a clear channel and designed to
render primary and secondary service over an ex-
tended area and at relatively long distances. Its pri-
mary service area is free from objectionable interfer-
ence from other stations on the same and adjacent
channels, and its secondary service area free from in-
terference except from stations on adjacent channels,
and from stations on the same channel in accordance
with the channel designation in §§ 73.25 or 73.182. The
operating power shall not be less than 10 kilowatts
(kW) nor more than 50 kW. (Also see § 73.25 (a) for
further power limitation.)

(2) Class II station. A Class II station is a second-
ary station which operates on a clear channel (see
§ 73.25) and is designed to render service over a pri-
mary service area which is limited by and subject to
such interference as may be received from Class I sta-
tions. Whenever necessary a Class II station shall use

Classes of AM broadcast channels and stations.
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§73.21

a directional antenna or other means to avoid inter-
ference with Class I stations and with other Class II
stations in accordance with § 73.182 (and § 73.22 in
the case of Class II-A stations). Class II stations are
divided into three groups:

(i) Class II-A station. A Class 1I-A statlon Is an
unlimited time Class II station operating on one of
the clear channels listed in § 73.22 and assigned to a
community within a state specified in the Table con-
tained in that section. A Class II-A station shall
operate with power of not less than 10 kW nighttime
nor more than 50 kW at any time.

(ii) Class II-B station. A Class II-B station is an
unlimited time Class II station other than those in-
cluded in Class IT-A.

(A) Except as subparagraphs (B) and (C) provide
otherwise, a Class II-B station shall operate with
power not less than 0.25 kW nor more than 50 kW.

(B) Class II-B station authorized before June 1,
1980, to operate on any of the 25 Class I channels listed
in Section 73.25(a) shall operate with the powers au-
thorized as of June 1, 1980, or such other power as
the Commission may subsequently authorize. ,

(C) The nighttime power of Class II-B stations
which are authorized after June 1, 1980, to operate in
any of the contiguous 48 states on any of the Class
I channels listed in Section 73.25(a), and which do
not meet the requirements for primary service set out
in Section 73.37(e) (2) (i), shall not exceed 1 kW.

(D) Class II-B stations which are authorized after
June 1, 1980, to operate in any of the contiguous 48
states on any of the Class I channels listed in Section
73.25(a), and which meet the requirements for primary
service set out in Section 73.37(e) (2) (i), shall operate
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with power not less than 250 watts nor more than
50 kW,

(1ii) Class I1-D station. A Class II-D station is a
Class II station operating daytime or limited time. A
Class 11-D station shall operate with power not less
than 0.25 kW nor more than 50 kW.

(b) Regional channel. A regional channel is one
on which several stations may operate with powers not
In excess of 5 kW. The primary service area of
a station operating on any such channel may be limited
to a given fleld iutensity contour as a consequence of
interference.

(1) Class I1I station. A Class III station is a sta-
tion which operates on a regional channel and is de-
signed to render service primarily to a principal center
of population and the rural area contiguons thereto.
Class III stations are subdlvided into two classes.

(i) Class III-A station. A Class III-A station is
a Class I11 station which operates with power not less
than 1 kilowatt nor more than 5 kW and the service
area of which is subject to interference in accord-
ance with § 73.182,

(ii) Class III-B station. A Class I1I-B station is a
Class III station which operates with a nighttime nom-
inal power of 500 watts, and a daytime nominal power
no less than 500 watts and no greater than 5 kilowatts.
The service area of a Class IT1I-B station is subject to
interference in accordance with § 73.182.

(c) Local channel. A local channel is one on which
several stations operate with powers no greater than
provided in this paragraph. The primary service area
of a station operating on any such channel may be
limited to a given field strength contour as a con-
sequence of interference. Such stations operate with

(The next page is 25-A) (T.S. IIT (80-1)
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power no greater than 250 watts nighttime, and no
greater than 1 kilowatt daytime (except that for sta-
tions in an area in the State of Florida south of the
parallel 28 degrees north latitude, and between the
meridians 80 and 82 degrees west longitude, power is
limited to 250 watts, daytime and nighttime).

(1) Class IV station. A Class IV station is a sta-
tion operating on a local channel and designed to
render service primarily to a city or town and the
suburban and rural areas contiguous thereto. The
power of a station of this class shall not be less than
0.25 kW, and not more than 0.25 kKW nighttime and
1 kW daytime, and its service area is subject to inter-
ference in accordance with § 73.182. Stations which
are licensed to operate with 0.1 kW day or night may
continue to do so.

Note 1: Under NARBA, the power ceillng for Class IV
stations is 250 watts daytime, as well as nighttime. The
U.S./Mexican Agreement permits such stations to operate with
power not in excess of 1 kilowatt daytime., Pursuant to the
U.S./Mexican Agreement and informal coordination with the
NARBA signatories, the Commission will consider applica-
tions for Class IV stations on local channels with day-
time powers in excess of 0.25 kW, up to 1 kW, if such sta-
tions are outside of the area specified in paragraph (c¢) of this
section. and if no objectionable interference would be caused
(under the standards set forth in the pertinent international
agreement) to a duly notified station in Mexico, Haliti, or any
foreign country signatory to NARBA.

Note 2: Class IV stations located within 100 kilometers
(62 miles) of the Mexican border, and presently authorized to
operate with a daytime power of 250 watts, may file applica-
tlons for increases in daytime power to 1 kW. However,
such an application will be granted only after coordination
with Mexico of the proposed increase, if required, pursuant
to Annex IV to the U.S./Mexican Agreement.

NoTe 3: All authorizations of new or changed Class I-B,
Class II-B, Class II-D, Class III or Class IV facilities after
October 30, 1961, are subject to whatever interference may be
received from, or whatever overlap of 2.0 mV/m and 25

(T.S. III (80)-1) 25-A

mV/m groundwave contours or overlap of 25 mV/m ground-
wave contours may be involved with, previously or sub-
sequently authorized Class 1I-A facilities.

[£73.21(a) (2) (i) revigsed cff. 8-1-80; 73.21(b) (1) (i)
revised eff. 3—17-81; 111 (80)-1]

§73.22 Assignment of Class II-A stations.

(a) Table of assignments. One Class II-A sta-
tion may be assigned on each channel listed in the
following table within the designated State or States:

Channel  Location of exist- State(s) in which class 1I-A assignment
(Kilo- ing class 1 station may be applied for
hertz)
670 Chicago, IIl________ Tdaho.
720 ... do_....._ ... Nevada or 1daho.
770 New York, N.Y... New Mexico.
780 Chicago, INl..._..__ Nevada.
880 New York, N.Y___ North Dakota, South Dakota, or
Nebraska.
890 Chicago, IN_._.____ Utah,
1020 Pittsburgh, Pa.... New Mexico.
1030 Boston, Mass.__... Wyoming.
1100 Cloveland, Ohio. .. Colorado.
1120 St. Louis, Mo._____ California or Oregon.

1180 Rochester, N.Y___ Montana.
1210 Philadelphia, Pa.. Kansas, Nebraska, or Oklahoma.

(b) Minimum service to “white” areas. No Class
11-A station shall be assigned unless at least 25 percent
of its nighttime interference-free service area or at least
25 percent of the population residing therein receives
no other interference-free nighttime primary service.

(e¢) Power. Class 1I1-A stations shall operate with
not less than 10 kW power nighttime.

(d) Protection. (1) Protection by Class II-A stations
to other stations. The co-channel Class I-A statlon
shall be protected by the Class I11-A station to its 0.1
mV/m contour daytime and its 0.5 mV/m 50 percent
skywave coutour nighttime. All other stations of
any class authorized on or before October 30, 1961,
shall normally receive protection from objectionable
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interference from Class II-A stations as provided in
§ 73.182.

(2) Protection to Class I1-A stations. A Class II-A
station shall normaliy receive daytime protection to
its 0.5 mv/m groundwave contour and nighttime pro-
tcetion to the contour to which it is limited by the co-
channel Class I-A station.

(e) Applications not complying with this section.
Applications for Class I1I-A stations which do not meet
the requirements of paragraphs (b) and (c) of this
section will be returned without further consideration.

§73.23 Time of operation of the several classes of
stations.
See § 73.1705.

§73.24 Broadcast facilities; showing required.

An authorization for a new standard broadcast
station or increase in facilities of an existing station
will be issued only after a satisfactory showing has
been made in regard to the following, among others:

(a) That the proposed assignment will tend to effect
a fair, efficlent, and equitable distribution of radio
gervice among the several states and communities.

(b) That a proposed new station (or a proposed
change in the facilities of an authorized station) com-
plies with the pertinent requirements of § 73.37 of this
chapter.

NOTE : The provisions of § 73.37 of this Chapter shall not
be applicable to new Class II-A stations or to stations for
which applications were accepted for filing before July 1,
1964. With respect to such stations, the provisions of § 73.28
(d) of this Chapter, and the provisions of NOTE 1 of § 73.37
of this Chapter shall apply. Special provisions concerning
interference from Class II-A to stations of other classes
authorized after October 30, 1961, are contained in § 73.22(d)
of this Chapter and NoTE 3 to § 73.21 of this Chapter. The
tevel of interference shall be computed pursuant to §§ 73.182
and 73.186 of this Chapter.

(¢) That the applicant is financially qualified to
construct and operate the proposed station.

(d) That the applicant is legally qualified. That
the applicant (or the person or persons in control of
an applicant corporation or other organization) is of
good character and possesses other qualifications suf-
ficient to provide a satisfactory public service.

(e) That the technical equipment proposed. the
location of the transmitter, and other technical phases
of operation comply with the regulations governing
the same, and the requirements of good engineering
practice. (See the technical regulations of this sub-
part, including § 73.188.)

(f) That the facilities sought are subject to assign-
ment as requested under existing international agree-
ments and the rules and regulations of the Com-
mission.

(g) That the population within the 1 V/m contour
does not exceed 1.0 percent of the population within

(T.S. III (80)-1)

the 25 mV/m contour: Provided, however, That where
the number of persons within the 1 V/m contour is
300 or less the provisions of this paragraph are not
applicable.

(h) That, in the case of an application for a Class
II station, the proposed station would radiate, during
two hours following local sunrise and two hours pre-
ceding local sunset. in any direction toward the 0.1
mV/m groundwave contour of a co-channe! United
States Class I station, no more than the maximum
radiation values permitted under the provisions of
§ 73.187.

(i) That, in the case of an application for a Class
II-A station (see § 73.22), 25 percent or more of the
area or population within the nighttime interference-
free service contour of the proposed station receives
no nighttime interference-free primary service from
another station.

(j) That the 25 mV/m contour encompasses the
business district of the community to which the station
is assigned, and that the 5 mV/m contour (or, at
night, the interference-free contour, if of a higher
value) encompasses all residential areas of such
community.

(k) That the public interest, convenience, and neces-
sity will be served through the operation under the
proposed assignment.

§73.25 Clear channels; Classes I and II stations.

The frequencies in the following tabulations are
designated as clear channels and assigned for use
by the Classes of stations given:

(a) On each of the following channels, one Class 1
station will be assigned, operating with power of 50
kW : 640, 650, G€0, 670, 700, 720, 750, 760, 770, 780, 820,
830, 840, 870, 880, 890, 1020, 1030, 1040, 1100, 1120, 1160|.
1180, 1200, and 1210 kIlz. In addition, on the channels
listed in this paragraph, Class II stations may be
assigned as follows :

(1) On 670, 720, 770, 780, 880, 890, 1020, 1030, 1100,
1120, 1180, and 1210 kHz, one Class II-A unlimited time
station, assigned and located pursuant to the provi-
sions of Section 73.22, and

(2) On any of the 25 channels listed at the beginning
of this paragraph: '
(i) the unlimited time, limited time, daytime-only,
specified hours, and timesharing Class II stations au-
thorized prior to June 1, 1980, to operate on those
channels; and ||

(ii) additional unlimited time Class IT-B stations
authorized after June 1, 1980.

NoTE 1: Questions relating to the use of the 830 kHz for
a Class 11 station at New York, New York. which are pend-

ing in Docket Nos. 11227 and 17588, will be decided in that
consolidated proceeding.

\
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NoTE 2: See NARBA concerning priority for Canadian
Class I-B and Cuban Class I-C assignments on 640 kHz.

NoTE 3: See NARBA concerning Cuban Class II-E as-
gignments on 660, 670, 760, 780, 830, 1020, 1030, and 1120

kHz.
NOTE 4: See the U.8./Mexican Agreement concerning Mex-

ican use of 660, 760, 830, 1020, 1030 and 1180 kHz.

[§ 73.25(a) (1) and (2) revised; (a) (3), (4), (5), and
Note 1 deleted; Note 2 redes. as Note 1 and Notes 3, 4,
and 5 redes. as 2, 3, and 4 respectively; Eff. 8-1-80;
I11(80)-11

(b) To each of the following channels there may be
assigned Class I and Class II stations: 680, 710, 810,
850, 940, 1000, 1060, 1070, 1080, 1090, 1110, 1130, 1140,
1170, 1190, 1500, 1510, 1520, 1530, 1540, 1550, and 1560
kHz.

Nore: Class I and Class II stations on 1540 kHz shall
dellver not over 5 microvolts per meter groundwave or 25
microvolts per meter 10 percent time skywave at any point of
land in the Bahama Islands, and such stations operating
nighttime (l.e., sunset to sunrise at the location of the Class
II station) shall be located not less than 650 miles from the
nearest point of land in the Bahama Islands.

(c¢) For Class II stations which will not deliver over
5 microvolts per meter groundwgve or 25 uV/m 10
percent time skywave at any point on the Canadian
border, and provided that such stations operating
nighttime (i.e, during hours between sunset and sun-
rise at the location of the Class II station) are located
not less than 650 miles from the nearest point on the
Canadian border, 690, 740, 860, 990, 1010, and 1580 kHz.

Note: See NARBA concerning priority for Cuban Class
I-B assignment on 1010 kHz, Class I-C assignments on 690
and 860 kHz, and Class I-D assignment on 740 kHz.

(d) The frequencies 730, 800, 900, 1050, 1220, and
1570 kHz, for Class II stations which operate daytime
only. which will not deliver at any point on the
Mexican border over uV/m groundwave, and which
operate with no more than the following powers:

(1) If not located within the areas specified in sub-
paragraph (2) of this paragraph, 5 kilowatts.
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(2) If operating on any of the following frequencies
within the following specified areas, no more than one
kilowatt :

(i) 800 kHz: less than 1319 kilometers (820 miles)
from Ciudad Juarez, Chihuahua.

(ii) 1050 kllIz: less than 998 kilometers (620 miles)
from Monterrey, Nuevo Leon.

(iii) 1570 kHz: less than 998 kilometers (620 miles)
from Ciudad Acuna, Coahuila.

NOTE : See the U.S./Mexican Agreement concerning specific
U.S. unlimited time Class 11 assignments on each of the
tollowing channels: 730, 800, 900, 1050, and 1220 kHz.

(e) The frequency 540 kHz, for Class II stations
which will not deliver a signal of more than 5 uV/m
groundwave or 25 uV/m 10 percent skywave at any
point on the Canadian border, nor more than 10 uV/m
daytime or 50 microvolts per meter nighttime at any
point on the Mexican border: Provided, That stations
operating at night shall be located :

(1) Within the continental United States including
Alaska ; and '

(2) Not less than 650 miles from the nearest point
on the Canadian border ; and

(3) North of the parallel 35° N. if west of the
meridian 93° W., or north of the parallel 30° N. if east
of said meridian.

Note 1: See U.S./Mexican Agreement concerning a specific
U.S. unlimited time assignment on this channel.

NoTE 2: See § 2.106 of this chapter with respect to use of
540 kHz.

§73.26 Regional channels; Classes III-A and III-B
stations.

The following frequencies are designated as regional
channels and are assigned for use by Class. III-A
and III-B stations: 550, 560, 570, 580, 590, 600, 610,
620, 630, 790, 910, 920, 930, 950, 960, 970, 980, 1150,
1250, 1260, 1270, 1280, 1290, 1300, 1310, 1320. 1330,
1350, 1360, 1370, 1380, 1390, 1410, 1420, 1430, 1440,
1460, 1470, 1480, 1590. and 1600 kIIz.

NoTE: See NARBA concerning Culan Class 1-C assign-
mente on 550 kHz, Class I-D assignments on 570, 590, 630,

920, 950 and 980 kHz, and Class III-E assignments on 790,
910, and 1150 kHz.

(T.8. III (80)-1)
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§ 7327 Local channels; Class 1V stations.

The following frequencies are designated as local
channels and are assigned for use by Class 1V sta-
tions : 1230, 1240, 1340, 1400, 1450, and 1490 kHz.

NOTE: See NARBA concerning Cuban Class 1V-E assign-
ments on 1240 and 1340 kHz.

§73.28 Assignment of stations to channels.

(a) With respect to applications for new Class II-A
stations, and other applications accepted for filing be-
fore July 13, 1964, the individual assignments of sta-
tions to channels which may cause interference to other
United States stations only shall be made in accord-
ance with the provisions of this part for the respective
classes of stations involved. (For determining objec-
tionable interference, see §§ 73.22, and 73.182 through
73.186.)

(b) Except as provided in § 73.21 (¢) concerning Class
IV stations, no assignment of an AM broadcast sta-
tion will be made which would be inconsistent with
the provisions of NARBA or the U.S./Mexican Agree-
ment. Similarly, as long as protection for U.S. assign-
ments from Haitian assignments continues, no U.8.
assignment of an AM broadcast station will be
made which would cause objectionable interference
(under the standards set forth in NARBA) to a duly
notified Haitian station. (The Haitian staticns con-
sidered to be duly notified are those notified and
accepted in accordance with past agreements, and
those subsequently notified in accordance with the
procedures and understandings which have pertained
thus far.) In all cases where an individual assign-
ment may cause interference with, or may involve a
channel assigned for priority of use by, a station in
another North American country, the classifications,
allocation requirements, and engineering standards set
forth in NARBA and the U.S./Mexican Agreement
shall be observed.

NoTE: (a) In general, an application for an AM broad-
cast station assignment. the grant of which would be econ-
sistent with the provisions of NARBA and the U.S./Mexican
Agrcement and would not cause objectionable interference to
a duly notified station in Haitl, will be considered and acted
upon by the Commission in accordance with its rules and
established procedure for action upon such applicatious.
However, in particular cases such applications may also pre-
rent considerations of an international nature which require

that a different procedure be followed., In such cases the
procedure to be followed will be determined by the Commis-

(T.S. III (80)-1)
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sfon in the light of the special considerations involved.

(b) With respcct to applications for facilities which would
involve confiict with NARBA oniy as to a country which has
signed but not completed formal ratification of that agree-
ment, and facilities which would cause objectionable inter-
ference (0 a duly notified Haitian station, special provisions
of a procedural nature are contained in § 73.3570.

(¢) Engineering standards now in force domestically
differ in some respects from those specified for inter-
national purposes. The engineering standards specified
for international purposes (in NARBA and the U.8./
Mexican Agrcement) will be used to determine: (1)
The extent to which interference might be caused by a
proposed station in the United States to a station in
another country of the North American Region; and
(2) whether the United States should register an objec-
tion to any new or changed assignment notified by
another country of the North American Region. The
domestic standards in effect in the United States will
be used to determine the extent to which interference
exists or would exist from a foreign station where the
value of such interference enters into a calculation of :
(1) the service to be rendered by a proposed operation
in the United States; or (2) the permissible interfer-
ing signal from one station in the United States to
anotier United States station.

(d) With respect to applications for new Class II-A
stations, and other applications accepted for filing be-
fore July 13, 1964, the following shall apply: Upon
showing that a need exists, a Class 1I, III or IV sta-
tion may be assigned to a channel available for such
class, even though interference will be received within
its nornally protected contour, subject to the following
conditions: (1) No objectionable interference will be
caused by the proposed station to existing stations or
that if interference will be caused, the need for the pro-
posed service outweighs the needs for the service which
will be lost by reason of such interference; (2) Pri-
mary service will be provided to the community in
which the proposed station is to be located; (3) The
interference received does not affect more than 10 per-
cent of the population in the proposed station’s nor-
mally protected primary service area; however, in the
event that the nighttime interference received by a
proposed Class 1I or 111 station would exceed this
amount, then an assignment may be made if the pro-
posed station, would provide either an AM broad-
cast nighttime facility to a community not having such

(The nexrt page i8 28-4)
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§ 78.35

a facility or if 25 percent or more of the nighttime pri-
mary service area of the proposed station is without
primary nighttime service. This subparagraph (3) of
this paragraph shall not apply to existing Class 1V sta-
tions on local channels applying for an increase in power
above 250 watts, nor to new Class 1V stations proposing
power in excess of 250 watts with respect to popula-
tion in the primary service area outside the equivalent
250 watt, 0.5 mV/m contour.

§73.29 Class IV stations on regional channels.

No license wiil be granted for the operation of a
Class 1V station on a regional channel: Provided,
however, That Class 1V stations presently authorized
to operate on regional channels will not be required to
change frequency or power, but will not be protected
against interference from Class 111 stations.

§73.30 Station location and program origination.
See §§ 73.120, 73.1125, and 73.130.

§73.31 Authority to move main studio.
See § 73.1125.

§73.32 Special experimental authorizations.
See § 73.1510 and § 73.1520.

§73.33 Antenna systems; showing required.

(a) An application for authority to install a broad-
cast antenna shall specify a definite site and include
full details of the antenna design and expected per-
formance.

(b) All data necessary to show compliance with the
terms and conditions of the construction permit must
be filed with the license application. If the station is
using a directional antenna, a proof of performance
must also be filed.

§73.34 Normal license period.
See § 73.1020.

§73.35 Multiple ownership.

(a) No license for a AM broadcast station shall
be granted to any party (including all parties under
common control) if such party directly or indirectly
owns, operates, or controls: one or more standard broad-
cast stations and the grant of such license will result in
any overlap of the predicted or measured 1 mV/m
groundwave contours of the existing and proposed sta-
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tions, computed in accordance with § 73.183 or § 73.186;
or one or more television broadcast stations and the
grant of such license will result in the predicted or
measured 2 mV/m groundwave contour of the proposed
station, computed in accordance with §73.183 or
§ 73.186, encompassing the entire community of license
or one of the television broadcast stations or will result
in the Grade A contour(s) of the television broadcast
station(s), computed in accordance with § 73.684, en-
compassing the entire community of license of the pro-
posed station; or a daily newspaper and the grant of
such license will result in the predicted or measured
2 mV/m contour, computed in accordance with § 73.183
or § 73.186, encompassing the entire community in which
such newspaper is published.

(b) (1) No license for an AM broadcast station shall
be granted to any party (including all parties under
common control) if such party, or any stockholder,
officer or director of such party, directly or indirectly
owns, operates, controls, or has any interest in, or is
an officer or director of any other AM broadcast sta-
tion if the grant of such license would result in a con-
centration of control of AM broadcasting in a manner
inconsistent with the public interest, convenience, or
necessity. The FCC however, will in any event consider
that there would be such a concentration of control
contrary to the public interest, convenience or neces-
sity for any party or any of its stockholders, officers, or
directors to have a direct or indirect interest in, or
be stockholders, officers, or directors of, more than
seven AM broadcast stations, or of 3 broadcast stations
in one or several services, where any two are within
100 miles of the third (measured city to city), if there
is a primary service contour overlap of any of the
stations.

(2) The reference points which shall be used for city-
tocity measurements are those listed in the Index to
The National Atlas of the United States of America,
United States Department of Interior, Geological
Survey, Washington, D.C., 1970. (Future editions will
supersede.) In the case of any commaunity of license
which is not referenced by the National Atlas, such as
a newly established community, the point of reference
shall be the main post office until such town is refer-
enced. The National Atlas is available for reference at
most public libraries and at the FCC in Washington.

L§ 73.35(b) revised eff. 4-30-80,; III(80)-1]
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(c) No renewal of license shall be granted for a term
extending beyond January 1, 1980, to any party that as
of January 1, 1975, directly or indirectly owns, operates
or controls the only daily newspaper published in a
community and also as of January 1, 1975, directly or
indirectly owns, operates or controls the only commer-
cial aural station or stations encompassing the entire
community with a city-grade signal during daytime
hours (predicted or measured signal for AM, predicted
for FM). The provisions of this paragraph shall not re-
quire divestiture of any interest not in conformity with
its provisions earlier than January 1, 1980. Divestiture
is not required if there is a separately owned, operated
or controlled television broadcast station licensed to
serve the community.

NOTE 1.—The word ‘‘control” as used herein is not limited
to majority stock ownership, but includes actual working con-
trol in wilatever manner exercised.

Note 2.—In applying the provisions of paragraphs (a)
and (c) of this section, partial (as well as total) ownership
interests in corporate broadcast licensees and corporate daily
newspapers represented by ownership of voting stock of such
corporations will be considered.

NOTE 3.—Except as provided in Notes 4 and 5 of this sec-
tion, in applying the provisions of paragraphs (a), (b), and
{c) of this section to the stockholders of a corporation which
has more than 50 voting stockholders, only those stockholders
need be considered who are officers or directors of who direct-
ly or Indirectly own 1 percent or more of the outstanding vot-
ing stock.

NOTE 4.—In applying the provisions of paragraphs (a), (b),
and (c) of this section to the sfockholders of a corporation
which has more than 50 voting stockholders, an investment
company as defined in 15 U.S.C. section 80a—3 need be con-
sidered only if it directly or indirectly owns 5 percent or more
of the outstanding voting stock or if officers or directors of
the corporation are representatives of the investment com-
pany, Provided, however, That the investment company exer-
cises no control over the management or policies of the
corporation. Holdings by Investment companies under common
management shall be aggregated.

Note 5.—In applying the provisions of paragraphs (a), (b),
and (c) of this section to the stockholders of a corporation
which has more than 50 voting stockholders, a bank holding
stock through its trust department in trust accounts or an
insurance company need be considered only if such bank or
insurance company directly or indirectly owns 5 percent or
more of the outstanding voting stock or if officers or directors
of the corporation are representatives of the bank or insurance
company. Provided, howetver, That the bank or insurance com-
pany exercise no control over the management or policies of
the corporation. Holdings by banks or insurance companies
shall be aggregated if the banks or insurance companies have
any right to determine how the stock will be voted.

Note 6.—In calculating the percentage of ownership of
voting stock under the provisions of Notes 4 and 5, if an
investment company, bank or insurance company, directly or
indirectly owns voting stock in a company which in turn
directly or indirectly owns 50 percent or more of the voting
stock of a corporate broadcast licensee or corporate daily news-
paper, the investment company, bank or insurance company
shall be considered to own the same percentage of outstanding

shares of the corporate broadcast station licensee or corporate
daily newspaper as it owns of outstanding voting shares of
tine company stanuing between it and the licensee corporation
or corporate daily newspaper. If the intermediate company
owns less than 50 percent of the voting stock of a corporate
broadcast station licensee or corporate dafly newspaper, the
holding of the investment company, bank or insurance com-
pany need not be considered under the 5-percent rule, but
officers or directors of the llcensee corporation or of the
corporate daily newspaper who are representatives of the
intermediate company shall be deemed to be representatives of
the investment company, bank or insurance company if the
investment company, bank or insurance company owns 5 per-
cent or more of the intermediate company.

NoTE 7.—In cases where record and beneficial ownership of
voting stock of a corporate broadcast station licensee or cor-
porste daily newspaper which has more than 50 voting stock-
holders are not identical, e.g., bank nominees holding stock as
record owners for the benefit of mutual funds, brokerage houses
holding stock in street names for the benefit of customers,
trusts holding stock as record owners for the benefit of desig-
nated parties, and insurance companies holding stock, the
party having the right to determine how the stock will be
voted will be considered to own 1t for the purposes of these
rules.

NoTE 8.—Paragraph (a) of this section will not be applied
80 as to require divestiture, by any licensee, of existing facili-
ties. Said paragraph will not apply to applications for in-
creagsed power for Class IV stations; to applications for
assignment of license or transfer of control filed in accordance
with § 73.3540(d) or § 73.3541(b) to applications for assign-
ment of license or transfer of control to heirs or legatees by
will or intestacy if no new or increased overlap would be
created between commonly owned, operated or controlled
AM broadcast stations and if no new encompassment of
communities proscribed in paragraph (a) of this section as
t6 commonly owned, operated, or controlled AM broadcast
stations and television broadcast stations or daily news-
papers would result., Said paragraph will apply to all
applications for new stations, to all other applications for
assignment or transfer, and to all applications for major
changes in existing stations except major changes that will
result in overlap of contours of standard broadcast stationg
with each other no greater than already existing. (The result-
ing areas of overlap contours of AM broadcast stations
with each other in such major change cases may consist partly
or entirely of new terrain. However, if the population in the
resulting overlap areas substantially exceeds that in the pre-
viously existing overlap areas, the Commission will not grant
the application if it finds that to do so would be against the
puldic interest, convenience, or necessity.) Paragraph (a) of
this section will not apply to any application by a party who
directly or indirectly owns, operates, or controls a UHF tele-
vision broadcast station where grant of such application would
result in the Grade A conwour of the UHF station encompass-
ing the entire community of license of a commonly owned,
operated, or controlled AM broadcast station or would
result in the entire community of license of such UHF station
being encompassed by the 2mV/m contour of such AM
broadcast station. Such community encompassment cases will
be handled on a case-by-case basis in order to determine
whether common ownership, operation, or control of the sta-
tions in question would be in the public interest. Commonly
owned, operated, or controlled broadcast stations, with over-
lapping contours or with community-encompassing contours
prohibited by paragraph (a) of this section may not be

(T.S. IIT (80)-1)
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assigned or transferred to a single person, group, or entity,
except as provided above in this note. If a commonly owned,
operated or controlled AM broadcast station and daily
newspaper fall within the encompassing proscription of para-
graph (a) of this section, the station may not be assigned to a
single person, group or entity if the newspaper is being simul-
taneously sold to such single person, group or entity.

NoTE 9.—Paragraph (a) of this section will not be applied
to cases involving television stations which are primarily
“satellite”” operations. Such cases will be considered on a
case-by-case basis in order to determine whether common
ownership, operation, or control of the stations in question
would be in the public interest. Whether or not a particular
television broadcast which does not present a substan-
tial amount of locally originated programming is primarily &
“gatellite” operation will be determined on the facts of the
particular case. An authorized and operating “satellite”
television station the Grade A contour of which completely
encompasses the community of license of a commonly owned,
operated, or controlled AM broadcast station, or the com-
munity of license of which is completely encompassed by
the 2mV/m contour of such AM broadcast station may sub-
sequently become a ‘‘non-satellite” station with local studios
and locally originated programming. However, such com-
monly owned, operated, or controlled AM and ‘non-satellite”
television stations may not he transferred or assigned to a
single person, group, or entity except as provided in Note 8.

Note 10.—For the purposes of this section a dally news-
paper 18 one which 18 published four or more days per week,
which is in the English language, and which is circulated
generally in the community of publication. A college news-
paper 1s not considered as being circulated generally.

NOTE 11.—For the purposes of the three station regional
concentration provision of this section, (a) an application
raising a regional concentration of control issue which In-
volves one or more UHF television stations will be treated
on a case-by-case basis, consistent with the precedents of UHF
determinations made under the one-to-a-market proscriptions
of this section, and (b) AM and FM broadcast stations
licenged to communities which are within 15 miles (city refer-
ence point to reference point) and/or within the same urban-
1zed area (as mapped by the U.S. Bureau of the Census), will
be considered as a combination and counted as one station,

§73.36 Special field test authorization.
See § 73.1515.

§73.37 Applications for broadcast facilities, showing
required.

(a) Except as indicated in other paragraphs of this
section, and except for Class II-A stations, no applica-
tion will be accepted for a new station (or change in
frequency) if the proposed operation would involve
overlap of signal strength contours with any other
station as set forth below in this paragraph; and no
application will be accepted for a change (other than a
change in frequency) of the facilities of an existing
station (inclnding the daytime facilities of an existing
Class II-A station) if the proposed change wounld in-

(T.S. IIT (80)-1)

volve such overlap in any area where there is not al-
ready such overlap between the stations involved:

Contour of
proposed
Frequency separation new station Contour of any other
(Classes station
1I-B, 1I-D,
I11, and 1V)
mo/m
Co-channel____________.._. 0.005 | 0. mV/m (Class I).
0.025 | 0.5 mV/m (Other classes).
0.5 0.025 mV/m (All classes).
10kHz. ... 0.5 0.5 mV/m (Al classes),
20kBz. . 2 25 mV/m (All classes),
25 2 mV/m (All classes).
30kHZ e 25 25 mV/m (All classes).

(b) An application for a new daytime station or n
change in the daytime facilities of an existing station
may be granted notwithstanding overlap of the pre-
posed 0.5 mV/m contour and the 0.025 mV/m contour
of another co-channel station, where the applicant
station is or would be the first AM broadcast facility
in a community of any size wholly outside of an urban-
ized area (as defined by the latest U.S. Census), or
the first AM broadcast facility in a community of
25,000 or more population wholly or partly within an
urbanized area, or when the facilities proposed would
provide a first primary service to at least 25 percent
of the interference-free area within the proposed 0.5
mV/m contour: Provided, That:

(1) The proposal complies with paragraph (a) of
this section in all other respects and is consistent with
all other provisions of this part ; and

(2) No overlap would occur between the 1 mV/m
contour of the proposed facilities and the 0.05 mV/mn
contour of any co-channel station.

(c¢) In determining overlap received, an application
for a new Class IV station with daytime power of
250 watts, or greater, shall be considered on the
assumption that both the proposed operation and all
existing Class IV stations operate with 250 watts and
utillze non-directional antennas. With respect to ap-
pllcations for new Class IV facilities, the provisions
of paragraph (b) of this section shall be applied using
the assumption mentioned in this paragraph for
determining overlap received.

(d) If otherwise consistent with the public interest,
and subject to section 316 of the Communications Act,
an application requesting an increase in the daytime
power of an existing Class IV station on a local channel
from 250 watts to a maximum of 1 kilowatt, or from
100 watts to a maximum of 500 watts, may be granted
notwithstanding overlap prohibited by paragraph (a)
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of this section. In the case of 100-watt Class IV
station increasing daytime power, the provisions of
this paragraph shall not be construed to permit an
increase in power to more than 500 watts, if prohibited
overlap would be involved, even if successive applica-
tions should be tendered.

(e) In addition to a demonstration of compliance
with the requirements of paragraph (a), and, as ap-
propriate, paragraphs (b), (¢) and (d) of this section,
an application for a new AM broadcast station, or for
a major change (see § 73.3571(a) (1)) in an authorized
AM broadcast station, as a condition for its accept-
ance, shall make a satisfactory showing, if new or
modified nighttime operation by a Class IT or Class III
station is proposed, that objectionable interference
will not result to any authorized station, as deter-
mined pursuant to § 73.183(0o) of this chapter, and,
for all classes of station, a satisfactory showing as
indicated below for the kind of application submitted.

(1) Application for a new daytime station :

(i) That at least 259 of the area or population
which would receive interference-free primnary serv-
ice from the proposed station does not receive such
service from an authorized standard broadcast sta-
tion, or receive service from an authorized FM broad-
cast station with a signal strength of 1 mV/m, or
greater, or,

(ii) That the prcposed station would provide the
community designated in the application with a first
or second authorized aural transmission service, and
that no FM channel is available for use in that
community or

(iii) That at least 209% of the area or popula-
tion of the community designated in the application
receives fewer than two daytime aural services from
authorized stations, and that no FM channel is avail-
able for use in that community.

(2) Application for a new unlimited-time station or
for nighttime facilities by an authorized daytime sta-
tion or for a major change in facilities resulting in op-
eration on one of the 25 Class I channels listed in
§ 73.25(a) by any authorized station:

(1) That at least 259 of the area or population
which would receive interference-free primary service
at night from the proposed station does not receive
such service from an authorized AM broadcast sta-
tion or service from an authorized FM broadecast sta-
tion with a signal strength of 1 mV/m, or greater, or,

(ii) That the proposed station would provide the
community designated in the application with a first

352-396 0 - 82 - 3
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or second authorized nighttime aural transmission
service, and that no FM channel is available for use in
that community, or,

(iii) That at least 20 percent of the area or popu-
lation of the community designated in the application
receives fewer than two aural services at night from
authorized stations, and that no FM channel is avail-
able for use in that community, or,

(iv) That minority persons hold over 509, of
the ownership interests in the applicant for a Class
II-B station on one of the 25 Class I channels listed in
§ 73.25(a), or,

(v) That the applicant proposes to operate a Class
II-B station noncommercially on one of the 25 Class
I channels listed in § 73.25(a).

(f) Applications for new or changed facilities in the
states of Alaska and Hawaii, in the Commonwealth of
T’uerto Rico, and in the territories of the Virgin Islands,
Guam, and American Samoa will be accepted for filing
only if satisfactory showings are submitted with re-
spect to the following:

(1) The proposed operation complies with the re-
quirements of paragraphs (a), (b), (¢), and (d) of
this section.

(2) Unlimited time operation, by other than a Class
IV facility, will not cause objectionable skywave inter-
ference at night to an existing station, pursuant to
§ 73.182(0). In addition, each proposal for unlimited
time operation (including Class IV proposals) shall
meet at least one of the following conditions :

(i) Not more than 109 of the population included
within the normally protected nighttime contour would
receive objectionable interference.

(li) The proposed operation would be the first stand-
ard broadcast facility assigned to the community which
would provide nighttime service.

(iii) For a proposed new station, that at least 259
of the area or popultaion included within the night-
time interference-free primary service contour is
without nighttime primary AM broadcast service,
or, for a proposed change in the nighttime facilities of
an authorized station, that at least 259 of the
area or population which would receive interference-
free nighttime primary service from the station for the
first time as a result of the change in facilities is with-
out nighttime primary standard broadcast service.

NoTm 1: The foregoing provisions of this section sball not
be apnlied to applications for new Class II-A stations or to
applications accepted for filing before July 1, 1964. With
respect to such appiications, the following shall apply: An

authorization will not be granted for a station on a frequency
of =30 kHz from that of another station if the area enelosed

(T.8. III (80)-1)
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by the 25 mV/m groundwave contours of the two stations
overlap, nor will an authorization be granted for the operation
of a station on a frequency %20 kHz or 10 kHz from the
frequency of another sta‘ion if the area enclosed by the 25
mV/m groundwave contour of either one overlaps the area
enclosed by the 2 mV/m groundwave contour of the other. (As
to overlap with Class II-A stations, see § 73.21, Note 3.)

NoTe 2: In the case of applications for chnnues (other
than frequency) in the facilities of AM broadcast sta-
tions covered by this Section, an application therefor will be
accepted even though overlap of signal strength contours as
mentioned in this section would occur with another station
in an area wherg such overlap does not already exist, if:
(1) the total area of overlap with that station would not be
Increased ; (2) tbere would be no net increase in the area of
overlap with any other station; and (3) there would be
created no area of overlap with any station with which over-
lap does not now exist.

Note 3: The provisions of this section concerning pro-
hibited overlap of signal strength contours will not apply
where: (1) the area of such overlap lies entirely over sea
water; or (2) the only overlap involved would be that caused
to a fore'gn station, in which case the provisions of the North
American Regional Broadeasting Agreement (NARBA) and
the U.S./Mexican Agreement will apply. Where overlap
would be received from a foreign station, the provisions of
thix xection will apply.

Norp 4: All applications for new stations, or for major
changes in existing stations tendered for filing after July 18,
1968, for facilities fu the conterminous United States, shall
be subject to the provisions of paragraph (e) of this section,
or, for facilities in the States of Alaska and Hawaii, the Com-
monwealth of Puerto Rico and the territories of the Virgin
Islands, Guam, and American Samoa, shall be subject to the
provisions of paragraph (f) of this section.

NOTE 5: Where an application for a new unlimited time
station proposes to provide a first or second nighttime aural
transmission service to the community designated in the ap-
plication, and daytime operation of the station would result
in the provision of more than two aural transmission serv-
fces for that community during daytime hours, the latter
fact does not render the application unacceptable for filing.
However, under such circumstances, the proposed daytime
power shall not exceed the proposed nighttime power, ab-
sent a showing that, with bigher daytime power, new day-
time service would be provided pursuant to paragraph
(e) (1) (1) or (e) (1) (iif) of this section.

Note 6: No FM channel is available for use in the com-
munity (see paragraphs (e) (1) (i) and (e)(2) (if) of this
section) if no channel is assigned to the community for
commercial use in the FM Table of Assignments (§ 73.202
(b)), as amended by Commission action as of the date the
application is tendered, or, if assigned, is occupied by an
authorized facility, and no unoccupied channel can be utilized
to serve the community pursuant to § 73.203(b). For the
purpose of determining the avallability of a newly assigned
FM channel when the Commission has recently amended the
FM Table of Assignments, the governing date shall be that
on which the Report and Order amending the Table is pub-
lished in the FEDERAL REGISTER,

(T.8. IIT (80)-1)
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Note 7: Where an AM broadcast station and an FM
broadcast station authorized to the same community are
commonly owned, these stations shall be considered as pro-
viding a single aural transmission service to that community
for the purpose of determining the acceptability of applica-
tions pursuant to paragraphs (e)(1)(il) and (e) (2) (i) of
this section. Noncommercial educational FM stations and
educational AM broadcast stations authorized to the com-
munity shall not be included in this determination,

NoTte 8: In determining the number of ‘‘authorized’” aural
transmission facilities in a given community, applications
for that community in hearing or otherwise having protected
status under specified “cut-off”’ procedures shall be considered
as existing stations, In the event that there are two or more
mutually exclusive protected applications seeking authoriza-
tion for the proposed community, it will be assumed that
only one is “authorized.”

Norp 9: A transmission facility for a community is a
station licensed to the community. Such a station provides
an aural transmission service for that community.

NOTE 10: Where the term “aural service” is used in para-
graphs (e) (1) (ii1) and (e) (2) (ii1), it is intended to mean
interference-free groundwave service provided by a com-
mercial AM broadcast station with a fleld strength of
5 mV/m or higher, or service provided by a commercial FM
broadcast station with a fleld strength of 3.16 mV/m (70
dBu) or higher. Stations whose transmitter sites are lo-
cated more than 50 miles from the nearest boundary of the
community designated in the application shall be excluded
from consideration in determining the existence of such
aural services.

L[§73.837(e) (2) revised eff. 1-26-81; § 73.37 (e) (2) (#it)

revised, (e)(2) (iv) and (v) added eff. 8-1-80; III
(80)-13

§73.38 Limited time operation.
See § 73.1725.

EQUIPMENT

§73.39 Indicating instruments—specifications.
See § 73.1215.

§73.40 Transmission system requirements.

(a) Design. The general design of AM broad-
cast transmitting equipment [main studio microphone
(including telephone lines, if used, as to performance
only) to antenna output] shall be in accordance with
the following specifications. (In cases where tele-
phone lines are not available to give the performance
as required in these specifications a relay transmitter
may be authorized to supersede the lines.) For the
points not specifically covered in this paragraph, the
principles set out shall be followed. The equipment
shall be so designed that:

(The next page i8 32-4)
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(1) The maximum rated carrier power (determined
by §73.42) is In accordaunce with the requirements of
§ T3.41.

(2) The equipment is capable of satisfactory opera-
tion at the authorized operating power or the propused
operating power with modulation of at least & to
9% with no more distortion than given in sub-
paragraph (3) of this paragraph.

(3) The total audio freguency distortlon from ml-
crophone terminals, including microphone amplifler, to
antenna output does not exceed 5% harmonics
(voltage measurements of arithmetical sum or r. 8. 8.)
when modulated from 0 to 84%, and not over 7.59%
harmonics (voltage measurements of arithmetical
sum or r. s. 8.) when modulating 85 percent to 95
percent (distortion shall be mensured with modu-
lating frequencles of 50, 100, 400, 1000, HUOU and 7500
hertz (11z) up to tenth harmonic or 16.000 Hz, or any
Intermediate frequency that readings on these fre-
quencies indlcate is desirable).

(4) The audlo frequency transmitting character-
istics of the equipment fromn the microphone terminals
(including micraphone amplifler unless microphone
frequency correction is included, in which event proper
allowance shall be made accordingly) to the antenna
output docs not depart more than 2 dB from that at
1000 Hz between 100 and 5000 Iiz.

(6) The carrier-amplitude regulation (carrier shift)
at any percentage of modulation does not exceed 5 per-
cent. .

(6) The carrier hum and extrancous nolse level,
unwelghted r.s.s. (exclusive of microphone and studio
nolses) over the frequency band 30 to 20,000 Iz Is at
least 45 dB below the level of a sinusoidal tone of a 400
Hz, produclng 1009% modulation of the carrier.

(7) The transmitter is equipped with sultable
Indieating instruments in accordance with the require-
ments of § 73.58, and any other instruments necessary
for the proper adjustment and operation of the equip-
ment.

(8) Adequate provision Is made for varying the
transmitter power output between suffictent limits to
compensate for excessive variations in line voltage, or
other factors which may affect the power output,

(0) The transmitter is equipped with nutomatle
frequency control equipment capable of maintaining
the operating frequency within the limit specilied by
§ 73.1545(a).

€10) Mecans are provided for connection and continu-
ous operation of an approved modulation monitor.
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(11) Adequate margin Is provided in all component
parts to avold overheuting ut the maximum rated
power output,

(12) Any emlssion appearing on a frequency re-
moved from the carrier by between 15 kIIz and 30 kHz,
Inclusive, shall be attenuated at least 23 dB below the
level of the unmodulated carrler. Compllance with
the specificution will be deemed to show the occupled
bandwidth to be 30 klIz or less,

(13) Any emission appearing on a frequency re-
woved from the carrier by more than 30 kHz and up
to and including 75 kHz, inclusive, shall be attenuated
at least 35 dB below the level of the unmoduiated
carrier,

(14) Any emisslon appearing on a frequency re-
moved from the carrier by more than 75 kIIz shall be
attenuated at least 434 10 Log, (Power In watts)
decibels bhelow the level of the unnmodulated carrler,
or 80 dB, whichever is the lesser attenuatlon.

(b) Construction. In general, the transmitter shall
be constructed elther on racks and panels or in totally
enclosed frames protected as required by the provisions
of the National Electrical Code concerning transmitting
equipment at radio and television stations.

NoTz : The final stages of bigh power transmitters may be
assembled in open frames provided the equ!pment I8 enclosed
by a protective fence.

(1) Means shall be provided for making all tunlng
adjustments, requiring voltages in excess of 350 volts
to be applied to the clrcuit, from the front of the
panels with all access doors closed,

(2) Proper bleeder reslstors or other automatic
means shall be Installed across all the condenser
banks to remove any charge which may remain after
the high voltage cirenit is opened (in certain instances
the plate circuit of the tubes may provide such protec-
tlon; however, lndividnal approval of such shall be
obtained by the manufacturer in case of standard
equipment, and the }censee in case of composlite
equipment),

(8) All plate supply and other high voltage equlp-
ment, including transformers, filters, rectifflers and
motor generators, shall be protected so as to prevent
Injury to operating personnel. ’

(1) Commutator guards shall be provided on all
high voltage rotating machlnery (coupling guards on
motor generators, although desirable, are not re-
quired).

(1) Power equipment and control panels of the -
transmitter shall meet the above requirements (ex-
posed 220 volt AC switching equipment on the front of

(The next page is 33)
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the power control panels is not recommended; how-
ever, it is not prohibited).

(iii) Power equipment located at a broadeast station
but not directly associanted with the transmitter (not
purchased as part of same), such as power distribution
panels, control equipment on indoor or outdoor sta-
tions and the substations associated therewith, are
not under the jurisdiction of the Commission; there-
fore, § 73.46 does not apply.

(iv) Radio frequency power coupling, dividing and
phasing networks shall be installed within protective
cabinets or enclosures which are locked or provided
with safety interlocks, or so located or screened as not
to be a hazard to operating personnel. Antenna coupl-
ing network cabinets located entirely within a locked
enclosure around an antenna base, need not have a
separate lock or interlock.

(v) The antenna lead-in, transmission line and
counterpoise (when used) shall be installed so as not to
present a hazard.

(vi) Antenna towers having a radio frequency po-
tential at the base (series fed, folded unipole, and insu-
lated base antennas) shall be enclosed within effectjve
locked fences or other enclosures. Keys to the antenna
base fences, tuning houses and protective cabinet
locks shall be available at the transmitter site at all
times, and safe access shall be provided to each an-
tenna power base for meter reading and maintenance
purposes. Metal fencing and metal conduit and ex-
posed nearby wiring shall be effectively grounded,
either directly or through bypass or static drain de-
vices.

(4) Metering equipment shall meet the require-
ments of §§ 73.58, 73.1215 and the following:

(1) Allinstruments having more than 1,000 volts po-
tential to ground on the movement shall be protected
by a eage or cover in addition to the regular case.
(Some instruments are designed by the manufacturer
to operate safely with voltages in excess of 1,000 volts
on the movement. If it can be shown' by the manufac-
turer’s rating that the instrument will operate safely
at the applied potential, additional protection is not
necessary.)

(ii) In case the plate voltmeter is located on the low
potential side of the multiplier resistor with one ter-
minal of the instrument at or less than 1,000 volts
above ground, no protective case is required, How-
ever, it is good practice to protect voltmeters subject
to more than 5,000 volts with suitable over-voltage
protective devices across the instrument terminals in
case the winding opens.

(iii) The antenna ammeters (both regular and re-
mote) and any other radio frequency instrument
which it is necessary for the operator to read shall be
so installed as to be easily and accurately read with-
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out the operator having to risk contact with circuits
carrying high potential radio frequency energy.

(¢) Wiring and ahielding. (1) The transmitter
panels or units shall be wired in accordance with
standard switchboard practice, either with insulated
leads properly cabled and supported or with rigid bus
bar properly insulated and protected.

(2) Wiring between units of the transmitter, with
the cexception of circuits carrying radio frequency
energy,shall be installed in conduits or approved fiber
or metal raceways to protect it from mechanical in-
jury.

(3) Circuits carrying low level radio frequency
energy between units shall be either concentric tube,
two wire balanced lines, or properly shielded to pre-
vent the pickup of modulated radio frequency energy
from the output circuits.

(4) Each stage (including the oscillator) preceding
the modulated stage shall be properly shielded and
filtered to prevent unintentional feedback from any
circuit following the modulated stage (an exception to
this requirement may be made in the case of high level
modulated transmitters of approved manufacture
which have been properly engineered to prevent reac-
tion).

(6) The crystal chamber, together with the conduc-
tor or conductors to the oscillator circuit shall be to-
tally shielded.

(6) The monitors and the radio frequency lines to
the transmitter shall be thoroughly shielded.

(d) Installation. (1) The installation shall be made
in suitable quarters.

(2) Since an operator must be on duty at the trans-
mitter control point during operation, suitable
facilities for his welfare and comfort shall be provided
at the control point.

(e) [Reserved]

() Studio equipment. (1) The studio equipment
shall be subject to all the above requirements where
applicable except as follows:

(i) If it is properly covered by an underwriter’s cer-
tificate, it will be considered as satisfying the safety
requirements.

(i) The pertinent provisions of the National Elec-
trical Code concerning transmitting equipment at
radio and television stations shall apply for voltages
only when in excess of 500 volts.

(2) No specific requirements are made relative to
the design and acoustical treatment. However, the
studios and particularly the main studio should be in
accordance with the standard practice for the class of
station concerned, keeping the noise level as low as
reasonably possible,

(Ed. 3/80)
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§73.41 Maximum rated carrier power; tolerances.

The maximum rated carrier power of a transmitter
shall be at a power step recognized by the Commis-
sion's plan of allocation (250 watts, 500 watts, 1 kW,
2.5kW, 10 kW, 25 kW, 50 kW) and shall not be less
than the authorized power nor shall be greater than
the value specified in the following Table:

Maxhnum
rated
Class of carrfer
station Maxtmum power authorized to station power
permitted
to be
installed

Class IV ... 250, 500 or 1,000 watts. . ____._ ... ..-. 1, 000
Class Il ..eeeee. 80U or 1,000 WAtLS. ooeeeneamea e 1, 000

2.500 or 5,000 watts__ 5, G0
ClassII.....ceo.o. 250 500 or 1,000 watts. 1, 000

§73.42 Maximum rated carrier power; how deter-
mined.

The maximum rated carrier power of an AM broad-
cast transmltter shall be determined ax the sum of the
applicable power ratings of the vacuum tubes employed
fn the last ratio stage.

§73.43 Modification of transmission systems.

Licensees of AM stations must observe the following
procedures for making changes in authorizing station
transmitting systems.

(a) No changes may be made:

(1) That would result {n emissions of signals out-
side of the authorized channel exceeding that which {s
permitted under § 73.40.

(2) That would result in the external performance
characteristics being in disagreement with those pre-
scribed in § 73.40.

(b) The following modifications may bé made only
upon specific authority of the FCC. Application to make
the changes must be flled on FCC Form 301 (FCC Form
340 for noncommercial educational stations).

(1) Installation of a main transmitter which is not
included on the FCC's “radio equipment list” as type
accepted for broadcast use.

(2) Modification of an existing transmitter that
would affect its power rating or change any of the per-
formance characteristics which are required for type
acceptance.

(3) Change in the location or overall height of the
antenna tower(s).

(4) Change in the antenna system (see § 73.45).

(8) Change in the operating power of the station.

(c) [Reserved)

(d) The following changes in the transmission sys-
tem equipment may be made without prior authoriza-

(T.8. IIT (80)~1)

tion from the FCC, Equipment performance measure-
ments must be made within 10 days after completing
the modifications.

(1) Installation of a new transmitter which is in-
cluded on the FFCC’s “radlo equipment list” as type ac-
cepted for broadcast use. (See § 73.1665.)

(2) Replacement of the carrier frequency generator
of the transmitter with one of a different type that has
been demonstrated to the FCC to be compatible with
the transmitter in use.

§73.44 [Reserved]

§73.45 Antenna Systems.

(a) All applicants for new, additional, or different
AM station facilities and all licensees requesting au-
thority to change the transmitting system site of an
existing station must specify an antenna system, the
efliciency of which complies with the requirements for
the class and power of station. (See §§ 73.136 and
73.189,)

(b) The simultaneous use of a common antenna or
antenna structure by more than one AM station or by a
station of any other type or service may be authorized
provided :

(1) Engineering data are submitted showing that
satisfactory operation of each station will be obtained
without adversely affecting the operation of the other
station(s).

(2) The minimum field strength for each AM station
complies with § 73.189(b).

(¢) Should any changes be made or otherwise occur
which could possibly alter the resistance of the antenna
system, tbe licensee immediately must make a new
determination of the antenna resistance (see § 73.54).
(If the changes are due to the construction of FM or
TV transmitting facilities, see § 73.316(e) or § 73.658.)
Upon completion of the antenna resistance measure-
ments an application for authority to resume determi-
nation of operating power by the direct method must
be filed with the FCC in Washington, D.C., as follows:

(1) Whenever the measurements show that the
antenna or common point resistance differs from that
shown on the station authorization, FCC Form 302
(FCC Form 341 for noncommercial educational sta-
tions) must be filed with the information and measure-
ment data specified {n § 73.54(a).

(2) Whenever the measurements show that the
antenna or common point resistance does not differ
from that shown on the station authorization, an in-
formal application must be filed with the information
specified in subparagraphs (3) through (68) of
§ 73.54(e).

L§73.45(c) revised cff. 4-80-80; 11T (80)-17F

§73.46 Standards of good engineering practice.

(a) The transmitter proper and associated trans-
mitting equipment of each broadeast station shall be

™
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designed, constructed, and operated in accordance with
good engineering practice in all phases not otherwise
specifically included in the regulations in this subpart.

(b) The transniitter shall be wired and shielded in
accordance with good engineering practice and shall
be provided with safety features in accordance with
the specifications concerning transmitting equipment at
radio and television stations contained in the current
National Electrical Code as approved by the American
Standards Association.

(¢) The station equipment shall be so operated,
tuned, and adjusted that emissions outside of the au-
thorized channel do not cause harmful interference
to the reception of other radio stations. AM broad-
cast stations employing radio transmitters type ac-
cepted after January 1, 1960, shall maintain the
bandwidth occupied by their emissions in accordance
with the specifications set forth in § 73.40(a). Stations
employing transmitters installed or type accepted prior
to January 1, 1960, shall achieve the highest degree
of compliance practicable with their existing equip-
ment. In either case, should harmful interference to
the reception of other radio stations occur, the licensee
may be required to take such further steps as may be
necessary to eliminate the interference.

(d) The audio distortion, audio frequency response,
carrier hum, noise level, and other essential phases
of the operation which control the external effects
shall at all times conform to the requirements of good
engineering practice.

§ 7347 Equipment performance measurements.

(a) The licensee of each AM station must make equip-
ment performance measurements for each main trans-
mitter when initially installed and thereafter at least
once each calendar year. One set of measurements must
be made during the 4-month period immediately preced-
ing the filing date of the application for renewal of the
station license. The dates of completion of successive
sets of measurements may be no more than 14 months
apart. If the same transmitter is authorized for more
than one mode of operation, equipment performance
measurements need be made at the highest authorized
power level. (Equipment performance measurements
for auxiliary transmitters are not required.) Equip-
ment performance measurements must be made with
equipment adjusted for normal program operation and
must include all circuits between the main studio micro-
phone terminals or amplifier input and the antenna cir-
cuit including equalizer or corrective circuits normally
used, but without compression. The measurement pro-
gram must yield the following information :

(1) Data and curves showing overall audiofrequency
response from 50 to 7,500 hertz (Hz) for approximately
25, 50, 85, and 100 (if obtainable) percent modulation.
Family of curves should be plotted (one for each per-
centage above) with dB above and below a reference

frequency of 1,000 Hz as ordinate and audiofrequency
as abscissa.

(2) Data and curves showing audio frequency har-
monic content for 25, 50, 85, and 100 (if obtainable)
percent modulation for fundamental frequencies of 50,
100, 400, 1000, 5000, and 7500 Iz (either arithmetical
or root sum square values up to the tenth harmonic or
16000 Hz). Plot family of curves (one for each per-
centage above) with percent distortion as ordinate and
audio frequency as abscissa.

(3) Data showing percentage of carrier amplitude-
regulation (carrier shift) for 25, 50, 85, and 100 (if
obtainable) percent modulation with 400 Iz tone.

(4) The carrier hum and extraneous noise level gen-
erated within the equipment, and measured throughout
the audio spectrum, or by bands, referred to the level
for 100 percent modulation of the carrier by a sinus-
oidal tone with a frequency of 400 Hz.

(5) Measurements or evidence showing that spuri-
ous radiations including radio frequency harmonics
are suppressed or are not present to a degree capable
of causing objectionable interference to other radio
services. Field strength measurements are preferred
but observations made with a communications type
receiver may be accepted. However, in particular
cases involving interference or controversy, the Com-
mission may require actual measurements.

(b) The data required by paragraph (a) of this
section, together with a description of instruments and
procedure, signed and dated by the qualified person
making the measurements, shall be kept on file at the
years, and on request shall be made available during
that time to any duly authorized representative of the
Federal Communication Commission.

§73.48 Acceptability of broadcast transmitters for
licensing.

See § 73.1660.
§73.49 [Deleted]

§73.50 Requirements for type approval of AM mod-
ulation monitors.

(a) Procedures for obtaining type approval of AM
modulation monitors are contained in § 73.1668 and in
Subpart J of Part 2 of the FCC rules.

(1) In approving a monitor upon the basis of the
tests conducted by the Laboratory, the Commission
merely recognizes'that the type of monitor has the
inherent capability of functioning in complisace with
the rules, if properly constructed, maintained, and
operated.

(2) Additional rules with respect to withdrawal of
type approval, modification of type approval equip-
ment and limitations on the findings upon which type
approval is based are set forth in Part 2, Subpart J,
of this Chapter.

(T.S. ITI (80)-1)
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(b) The specifications that the modulation monitor
shaii meet before it wiii be approved by the Commis-
sion are as follows:

(1) A DC meter for setting the average rectified
carrier at a specific value and to indicate changes in
carrler intensity during modulation.

(2) A peak indicating light or similar device that
can be set at any predetermined value from 50 to 120
percent modulation to indicate on positive peaks,
and/or from 50 to 100 percent negative moduiation.

(8) A semi-peak indicator with a meter having the
characteristics given below shall be used with a circuit
such that peaks of modulation of duration between 40
and 90 milliseconds are indicated to 90 percent of full
value and the discharge rate adjusted so that the
pointer returns from full reuding to 10 percent of zero
within 500 to 800 milliseconds. A switch shall be pro-
vided so that this meter will read either positive or
negative modulation and, if desired, in the center
position it may read both in a full-wave circuit. The
characteristics of the indicating meter are as follows:

(i) The damping factor shall be between 16 and 200.
The useful scale length shall be at least 2.3 inches.
The meter shall be calibrated for modulation from 0 to
110 percent and in dB below 100 percent with 100
percent heing 0 dB.

(i1) The accuracy of the reading on percentage of
modulation shall be +2 percent for 100 percent modu-
lation, and =4 percent of full scale reading at any
other percentage of modulation.

(4) The frequency characteristics curve shall not
depart from a straight line more than 34 dB from
30 to 10000 Hz. The amplitude distortion or generation
of audio harmonics shall be kept to a mninimum.

(5) The modulation meter shall be equipped with
appropriate terminals so that an external peak counter
can be readily connected.

(8) Modulation will be tested at 115 volts =5 per-
cent and 60 Hz, and the above accuracies shall be
applicable under these conditions.

(7) All specifications not already covered above
and the general design, construction, and operation of
these units must be in accordance with good engineer-
ing practice.

(¢) [Deleted]

L§ 73.50(a) revised eff. 4-30-80; 111(80)-11

TECHNICAL OPERATION
§ 7351 Determining operating power.

(a) Except in those circumstances described in
paragraph (d) of this section, the antenna input power
shall be determined by the direct method, i.e., as the
product of the licensed antenna resistance at the oper-
ating frequency (see §73.54) and the square of the
indicated unmodulated antenna current at that fre-
quency, measured at the point where the antenna
resistance has been determined.

(T.S. IIT (80)-1)

(b) The authorized antenna input power for each
station shall be equal to the nominal power for such
station, with the following exceptions:

(1) For stations with nominal powers of 5 kW
or less, the authorized antenna input power to direc-
tional antennas shall exceed the nominal power by
8 percent.

(2) For stations with nominal powers in excess of
5 kilowatts, the authorized antenna input power to
directional antennas shall exceed the nominal power
by 5.3 percent.

(3) In specific cases, it may be necessary to limit
the radiated field to a level below that which would
result if normal power were delivered to the antenna.
In such cases, excess power may.be dissipated in the
antenna feed circuit, the transmitter may be operated
with power output at a level which is less than the
rated carrier power, or a combination of the two meth-
ods may be used, subject to the conditions given in
paragraph (c) of this Section.

(c) Applications for authority to operate with an-
tenna input power which is less than nominal power
and/or to employ a dissipative network in the antenna
system shall be made on FCC Form 302. The technical
information supplied on section II-A of this form
shall be that applying to the proposed conditions of
operation. In addition, the following information shall
be furnished, as pertinent.

(1) Full details of any network employed for the
purpose of dissipating radio frequency energy other-
wise delivered to the antenna (see § 73.54).

(2) A showing that the transmitter has been type
accepted for operation at the proposed power output
level, or, in lieu thereof :

(1) A full description of the means by which trans-
mitter output power will be reduced.

(i1) YWhere the proposed transmitter power output
level (8) is less than 80 percent of nominal power, equip-
ment performance measurements, as specified in § 73.47,
conducted at each proposed power output level ; in addi-
tion, the measurements and observations required by
§7347(a) (1), (2), (8) and (3) for power output
levels 10 percent above, and 10 percent below, the pro-
posed output level(s), but at a modulation level of 95
to 100 percent only. Such measurements must demon-
strate that, operating at the proposed power output
level(s), the transmitter meets the performance re-
quirements of § 73.40.

(iii) A showing that, at the proposed power output
level, means are provided for varying the transmitter
output within a tolerance of +109, to compensate for
variations in line voltage or other factors which may
affect the power output level.

(d) The indirect method of determining antenna in-
put power, as described in paragraphs (e) and (f) of
this Section, may be used on a temporary basis only.
Prior authority from the FCC is not required. However,
a notation when the Indirect method is used must be
made in the operating log. The indirect method may be
used in the following situations:
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(1) In an emergency, where the authorized antenna
system has been damaged for causes beyond the con-
trol of the licensee. See § 73.45.

(2) Pending completion of authorized changes in the
antenna system. See § 73.45(b).

(3) When changes occur in the antenna system or its
environment which affect or appear likely to affect the
value of antenna resistance. See § 73.45(c).

(4) When the antenna current ammeter or common
point ammeter becomes defective, and the station does
not have a remote reading meter, extension meter or
remote control indication for these instruments. See
§ 73.58.

(5) When the remote reading meter, extension meter,
or remote control meter indicating antenna or common
point current becomes defective. See §§ 73.57, 73.67 or
73.1550.

(e) The antenna input power is determined indirectly
by applying an appropriate factor to the input power to
the last radio-frequency power amplifier stage of the
transmitter, using the following formula :

Antenna input power=EpXIpXF
Where :
Ep=DC input voltage of final radio stage.
Ip=Total DC input current of final radio stage.
F=Efficiency factor.

(1) If the above formula is not appropriate for the
design of the transmitter final amplifier, use a formula
specified by the transmitter manufacturer with other
appropriate operating parameters.

(2) The value of F applicable to each mode of opera-
tion must be entered in the operating log for each day
of operation, with a notation as to its derivation. This
factor is to be established by one of the methods de-
scribed in paragraph (f). The product of the D.C. input
current and voltage to the final RF power amplifier
stage, or, alternatively, the antenna input power as
determined by the formula above must be entered in the
operating log under an appropriate heading for each
log entry of final RF power amplifier input current and
voltage.

(f) The value of F is to be determined by one of the
following procedures listed in order of preference :

(1) If the station had previously been authorized
and operating by determining the antenna input power
by the direct method, the factor F is the ratio of the
antenna input power (determined by the direct method)
to the corresponding final radio-frequency power ampli-
fier input power. The computations are to be based
on the values of antenna current and final amplifier
input voltage and current obtained from the station’s
operating logs for the last week of regular operation
with direct method of power determination.

(2) If a station has not been previously in regular
operation with the power authorized for the period of
indirect power determination, if a new transmitter
has been installed, or if, for any other reason, the
deterinination of the factor F by the method described
in (1) of this paragraph is impracticable:
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(i) The factor F as shown in the transmitter manu-
facturer's test report retained in the station's files, if
such a test report specifies a unique value of F for the
power level and frequency utilized; or

(ii) If a station has been authorized to operate with
antenna input power which is lower than nominal
power, the factor F has the value established when
such operation was authorized ; or

(iii) The value determined by reference to the fol-
lowing table:

Factor (F) | Method of mod- | Maximum rated carrier | Class of
ulation power amplifie r
0.70 | Plate. toLOKW_ __________
.80 | Plate.__ kW and over..
.35 | Low lev kW and over B
.85 | Low level W and over. BC!
.35 rid W and over.._

1 All linear amplifier operation where efficiency approaches that of
Class C operation.

§73.52 Operating power.
See §§ 73.62 and 73.1560.

§73.53 Requirements for type approval of antenna
monitors.

(a) General requirements:

(1) Any manufacturer desiring to submit a monitor
for type approval shall submit an application to the
Commission in accordance with the procedure set forth
in § 2.561 of this chapter, and subject to the fee sched-
ule in § 1.1120 of this Chapter.

(2) Type approval of a monitor is granted subject
to the limitations and requirements described in Sub-
part J of Part 2 of the FCC rules.

(b) The Laboratory Division of the Commission will
make all tests necessary to determine whether or not
the specifications of paragraph (c) of this Section
have been met. During these tests, the monitor will be
operated, to the extent possible, under service condi-
tions. The manufacturer shall furnish to the Labora-
tory all instructions and services which will be sup-
plied to a purchaser of the monitor.

(¢) An antenna monitor eligible for type approval by
the Commission shall meet the following specifications :

(1) The monitor shall be designed to operate on a
frequency in the band 540 to 1600 kHz.

(2) The monitor shall be capable of indicating any
phase difference between two RF voltages of the same
frequency over a range of from 0 to 360°.

(3) The monitor shall be capable of indicating the
relative amplitude of two RF voltages.

(4) The device used to indicate phase differences
shall indicate in degrees, and shall be graduated in
increments of 2°, or less. If a digital indicator is pro-
vided. the smallest increment shall be 0.5°, or less.

(5) The device used to indicate relative amplitudes
shall be graduated in increments which are 19, or
less, of the full scale value. If a digital indicator is
provided, the smallest increment shall be 0.19, or less,
of the full scale value.

(T.S. III (80)-1)
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(6) The monitor shall be equipped with means, it
necessary, to resolve ambiguities in indication.

(7) If the monitor is provided with more than one
RF input terminal in addition to a reference input
terminal, appropriate switching shall be provided in the
monitor so that the signal at each of these RF inputs
may be selected separately for comparison with the
reference input signal.

(8) Each RF input of the monitor shall provide a
termination of such characteristics that, when con-
nected to a sampling line of an impedance specified
by the manufacturer, the voltage refiection coefficient
shall be 3 percent or less.

(9) The monitor, if intended for use by stations op-
erating directional antenna systems by remote control
or using extension meters to observe the monitor in-
dications shall be designed so that the switching func-
tions required by subparagraph (c) (7) of this Section
may be performed from a point external to the monitor
and phase and amplitude indications be provided by
external meters. The indications of external meters fur-
nished by the manufacturer shall meet the specifica-
tions for accuracy and repeatability of the monitor
itself, and the connection of these meters to the mon-
itor, or of other indicating instruments with electrical
characteristics meeting the specifications of the moni-
tor manufacturer shall not affect adversely the per-
formance of the monitor in any respect. The type-
approval designations and the instruction manuals for
monitors not designated for external switching of the
indications as specified in this subparagraph shall
clearly show that the monitors are not acceptable for
use at stations using remote control for the operation
of directional antennas or extension meters to read
and log the monitor indications.

(10) If the monitor is fitted with operational fea-
tures not specifically required by this Section, the
features:

(i) Shall be arranged so as not to interfere with or
be confused with the required functions of the monitor.

(ii) Shall meet the manufacturer’s specifications for
such operational features.

(11) The monitor shall be accompanied by complete
and correct schematic diagrams and operating instruc-
tions. For the purpose of type approval, these diagrams
and instructions shall be considered as part of the
monitor.

(12) The general design, construction and operation
of the monitor shall be in accordance with good engi-
neering practice.

(183) When an RF signal of an amplitude within a
range specified by the manufacturer is applied to the
reference RF input terminal of the monitor, and an-
other RF signal of the same frequency and of equal or
lower amplitude is applied to any other selected RF
input terminal, indications shall be provided meeting
the following specifications.

(1) The accuracy with which any difference in the
phases of the applied signals is indicated shall be *+1°,

(T.S. IIT (80)-1)

or better, for signal amplitude ratios of from 2:1 to
1:1, and *+2°, or better, for signal amplitude ratios in
excessof 2:1andupto5:1.

(ii) The repeatability of indication of any difference
in the phases of the applied signals shall be *1°, or
better.

(ili) The accuracy with which the relative ampli-
tudes of the applied signals is indicated, over a range
in which the ratio of these amplitudes is between 2:1
and 1:1, shall be =2 percent of the amplitude ratio, or
better, and for amplitude ratios in excess of 2:1 and
up to 5:1, *=5 percent of the ratio, or better.

(iv) The repeatability of indication of the relative
amplitudes of the applied signals, over a range where
the ratio of these amplitudes is between 5:1 and 1:1,
shall be =2 percent of the amplitude ratio, or better.

(v) The modulation of the RF signals by a sinusoidal
wave of any frequency between 100 and 10,000 Hz, at
any amplitude up to 90 percent shall cause no devia-
tion in an indicated phase difference from its value, as
determined without modulation, greater than *+0.5°.

(14) The performance specifications set forth in par-
agraph (c)(13) of this Section, shall be met when the
monitor is operated and tested under the following con-
ditions.

(1) After continuous operation for 1 hour, the mon-
itor shall be calibrated and adjusted in accordance
with the manufacturer’s instructions.

(il) The monitor shall be subjected to variations in
ambient temperature between the limits of 10 and 40°C;
external meters furnished by the manufacturer will be
subjected to variations between 15 and 30°C.

(iii) Powerline supply voltage shall be varied over a
range of from 10 percent below to 10 percent above the
rated supply voltage.

(iv) The amplitude of the reference signal shall be
varied over the operating range specified by the manu-
facturer, and in any case over a range of maximum to
minimum values of 3 to 1.

(v) The amplitude of the comparison signal shall be
varied from a value which is 0.2 of the amplitude of the
reference signal to a value which is equal in amplitude
to the reference signal.

(vi) Accnracy shall be determined for the most ad-
verse combination of conditions set forth above.

(vii) Repeatability shall be determined as that which
may be achieved under the specified test conditions over
a period of 7 days, during which no calibration or ad-
justment of the instrument, subsequent to the initial
calibration, shall be made.

(vili) The effects of modulation of the RF signal
shall be separately determined, and shall not be in-
cluded in establishing values for accuracy and repeat-
ability.

§73.54 Antenna resistance and reactance measure-
ments.

(a) The resistance of an omnidirectional series fed
antenna shall be measured at the base of the antenna
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without intervening coupling networks or components.
(Static drain devices; current transformers:; and cir-
cuits to isolate antenna monitor sampling lines, tower
lighting power lines, or lines connecting other antennas
mounted on the antenna tower are not considered to be
antenna coupling networks or components.) The resist-
ance of shunt excited antenna shall be measured at the
point the radio frequency energy is transferred to the
feed wire circuit, without intervening networks, except
that if the termination of the feed wire is highly re-
active, a network containing no shunt element may
follow the point where the resistance is determined.

(b) The resistance and reactance of a directional
antenna shall be measured at the point of common
radiofrequency input to the directional antenna system.
The following conditions shall obtain:

(1) The antenna shall be finally adjusted for the
required radiation pattern.

(2) The reactance at the operating frequency and
at the point of measurement shall be adjusted to zero,
or as near thereto as practicable.

(c) (1) The resistance of an antenna shall be deter-
mined by the following procedure: A series of discrete
measurements shall be made over a band of frequencies
extending from approximately 25 kHz below the operat-
ing frequency to approximately 25 kHz above that fre-
quency, at intervals of approximately 5 kHz. The meas-
ured values shall be plotted on a linear graph, with
frequency as the abscissa and resistance as the ordi-
nate. A smooth curve shall be drawn through the
plotted values. The resistance value corresponding to
the point of intersection of the curve and the ordinate
representing the operating frequency of the station
shall be the resistance of the antenna.

(2) For a directional antenna, the reactance of the
antenna shall be determined by a procedure similar to
that described in subparagraph (1) of this paragraph.

(d) [Reserved]

(e) Applications for authority to determine power by
the direct method shall specify the antenna or com-
mon point resistance, and shall include the following
supporting information.

(1) A full description of the method used to make
measurements.

(2) A schematic diagram showing clearly all com-
ponents of coupling circuits, the point of resistance
measurement, location of antenna ammeter, connec-
tions to and characteristics of all tower lighting iso-
lation circuits, static drains, and any other fixtures,
sampling lines, etc., connected to or supported by the
antenna, including other antennas and associated cir-
cuits. Any network or circuit component incorporated
for the purpose of dissipating radio frequency power
shall be specifically identified, and the impedances of
all components which control the level of power dissi-
pation, and the effective input resistance of the net-
work shall be indicated.

(3) Make and type of each calibrated instrument em-
ployed, manufacturer’s rated accuracy, together with

the date of last calibration of the instrument, the ac-
curacy of the calibration, and the identity of the per-
son or firm making the ealibration.

(4) A tabulation of all measured data.

(5) Graph(s) plotted from this data.

(6) The qualifications of the person(s) making the
the measurements.
[§ 73.54 headnote and (e) (6) revised eff. 4-80-80;
I11(80)-11

§73.55 Modulation.
See § 73.1570.

§73.56 Modulation monitors.

(a) Each AM station shall have installed either at
the transmitter site, the extension meter location, or at
the remote control point from which the transmitter is
controlled, a properly operating modulation monitor of
a type approved by the Commission. Except for stations
that are operating with an automatic transmission
system (ATS), the monitor shall be in continuous op-
eration with the modulation level meter indications
available to the operator on duty in charge of the
transmitter.

(b) In the event that the modulation monitor be-
comes defective, the station may be operated without
the monitor pending its repair or replacement for a
period not in excess of 60 days without further au-
thority of the Commission: Provided, That:

(1) Appropriate entries shall be made in the main-
tenance log of the station showing the date and time
the monitor was removed and restored to service,

(2) The degree of modulation of the station shall
be monitored with a cathode ray oscilloscope or other
acceptable means.

(¢) If conditions beyond the control of the licensee
prevent the restoration of the monitor to service with-
in the above allowed period, informal request in
accordance with § 73.3549 of this chapter may be filed
with the Engineer in Charge of the radio district in
which the station is operating for such additional time
as may be required to complete repairs of the defective
instrument.

(d) Positive modulation peaks to 1259, is an absolute
limit. Licensees using positive peaks exceeding 1009
must have a type approved modulation monitor with
an indicating range sufficient to indicate the peak modu-
lation utilized to insure compliance at all times with
the positive peak limitations of § 73.1570.

NoTE :(—Provisions of paragraph (d) are stayed indefinitely
until further notice. In the Interim, each licensee may employ
appropriate means such as an oscilloscope, composite indicat-

ing device, or type-approved modulation monitor with suff-
clent callbration range to comply with this requirement.

§73.57 Remote reading antenna and common point
ammeters.

Remote reading antenna and common point am-
meters may be used without further authority accord-
ing to the following conditions:

(T.S. IIT (80)-1)
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(a) Remote reading antenna or common point am-
meters may be provided by :

(1) Inserting second radio frequency current sensing
device directly in the antenna circuit with remote leads
to the indicating instruments.

(2) Inductive coupling to radio frequency current
sensing device for providing direct current to indicat-
ing instrument.

(3) Capacity coupling to radio frequency current
sensing device for providing direct current to indicat-
ing instrument.

(4) Current transformer connected to radio fre-
quency current sensing device for providing direct cur-
rent to indicating instrument.

(5) Using transmission line current meter at trans-
mitter as remote reading ammeter. See paragraph (c¢)
of this section.

(8) Using the indications of the antenna (phase)
monitor, provided that when the monitor is used to
obtain remote reading indication of non-directional
antenna base current, the monitor calibration can be
independently made and maintained for each mode of
operation.

(b) Devices used for obtaining remote reading an-
tenna or common point current indications, except an-
tenna monitor coupling elements, shall be located at
the same point as, but below (transmitter side) the
associated main ammeter.

(c) In the case of shunt-excited antennas, the trans-
mission line current meter at the transmitter may be
considered as the remote antenna ammeter provided the
transmission line is terminated directly into the excita-
tion circuit feed line, which shall employ series tuning
only (no shunt circuits of any type shall be employed)
and insofar as practicable, the type and scale of the
transmission line meter should be the same as those of
the excitation circuit feed line meter (meter in slant
wire feed line or equivalent).

(d) Calibration of remote reading ammeters shall be
made against their corresponding regular ammeters for
each mode of operation as often as necessary to insure
their accuracy, but at least once each calendar week,
and :

(1) The result of such calibrations shall be entered
in the station’s maintenance log.

(2) In no event shall a remote reading ammeter be
calibrated against another remote reading, extension,
or remote control meter.

(3) Each remote reading ammeter shall be accurate
within 2 percent of the value read on its correspond-
ing regular ammeter.

(e) All remote reading ammeters shall conform with
the specifications for regular antenna ammeters.

(f) Meters with arbitrary scale divisions may be
used provided that calibration charts or curves are pro-
vided at the transmitter control point showing the re-
lationship between the arbitrary scales and the read-
ing of the main meters.

(T.8. III (80)-1)

(g) If a malfunction affects the remote reading in-
dications of the antenna or common point ammeter, the
operating power may be determined by the indirect
method using the procedures described in § 73.51(e) for
a period not to exceed 60 days. Alternatively, the oper-
ating power may be determined by the direct method on
a continued Lasis by reading the regular antenna or
common point ammeters with indications entered in the
operating log once each day for each mode of opera-
tion until the defective remote metering is repaired.

§73.58 Indicating instruments.

(a) Each AM broadcast station shall be equipped
with indicating instruments which conform with the
specifications described in § 73.1215 for determining
power by the direct and indirect methods, and with
such other instruments as are necessary for the proper
adjustment, operation, and maintenance of the trans-
mitting system.

(b) A thermocouple type ammeter, or other device
capable of providing an indication of radio frequency
current at the base of each antenna element, meeting
requirements of § 73.1215, shall be permanently in-
stalled in the antenna circuit or a suitable jack and
plug arrangement may be made to permit removal of
the meter from the antenna circuit so as to protect
it from damage by lightning. Where a jack and plug
arrangement is used, contacts shall be made of silver
and capable of operating without arcing or heating,
and shall be protected against corrosion. Insertion and
removal of the meter shall not interrupt the transmis-
sions of the station. When removed from the antenna
circuit, the meter shall be labelled to clearly identify
the tower in which it is used, and shall be stored in
a location which is readily available to that tower.
Care shall be exercised in handling the meter to pre-
vent damage which would impair its accuracy. Where
the meter is permanently connected in the antenna cir-
cuit, provision may be made to short or open the
meter circuit when it is not being used to measure
antenna current. Such switching shall be accomplished
without interrupting the transmission of the station.

(¢) Since it is usually impractical to measure the
actual antenna current of a shunt excited antenna
system, the current measured at the input of the exci-
tation circuit feed line is accepted as the antenna
current.

(d) The function of each instrument shall be clearly
and permanently shown on the instrument itself or
on the panel immediately adjacent thereto.

(e) In the event that any one of these indication
instruments becomes defective when no substitute
which conforms with the required specifications is
available, the station may be operated without the
defective instrument pending its repair or replace-
ment for a period not in excess of 60 days without
further authority of the Commission : Provided, That :
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(1) Appropriate entries shall be made in the
maintenance log of the station showing the date and
time the meter was removed from and restored to
service.

(2) If the defective instrument is an antenna base
current ammeter of a directional antenna system, the
indications required to be read and logged may be ob-
tained from the antenna monitor pending the return
to service of the regular meter, provided other
parameters are maintained at their normal values.

(3) If the defective instrument is the antenna cur-
rent meter of a non-directional station which does not
employ a remote antenna ammeter, or if the defective
instrument is the common point meter of a station
which employs a directional antenna and does not
employ a remote common point meter, the operating
power shall be determined by the indirect metheod in
accordance with § 73.51 (d), (e), and (f) during the en-
tire time the station is operated without the antenna
current meter or common point meter. However, if a
remote antenna ammeter or a remote common point
meter is employed and the antenna current meter or
common point meter becomes defective, the remote
meter shall be used in determining operating power
by the direct method pending the return to service of
the regular meter.

(f) If conditions beyond the control of the licensee
prevent the restoration of the meter to service within
the above allowed period, information requested in ac-
cordance with § 73.3549 may be filed with the Engineer
in Charge of the radio district in which the station
is located for such additional time as may be required
to complete repairs of the defective instrument.

§ 73.59 Frequency tolerance.
See § 73.1545.

§ 73.60 Frequency measurements.
See § 73.1540.

§ 73.61 [Reserved]

§ 73.62 Directional antenna system tolerances.

Each AM station operating a directional antenna
must maintain the indicated relative amplitudes of
the antenna base currents and antenna monitor cur-
rents within 5% of the values specified on the instru-
ment of authorization, unless other tolerances are
specified therein.

§ 73.63 Auxiliary transmitter.
See § 73.1670.

§ 73.64 Alternate main transmitter.
See § 73.1665.

§ 73.65 Antenna structure, marking and lighting.
See § 73.1213.
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§ 73.66 Remote control authorizations.

(a) The licensee of an AM station using a nondirec-
tional antenna may operate by remote control without
specific authorization from the FCC. Written notice
giving the address and description of the remote con-
trol point being used must be sent to the FCC in
Washington, D.C., within 3 days of commencing re-
mote control operation. When a remote control point is
at an address or location other than that of either the
authorized transmitter or studio facilities, the licen-
see must also send a notice to the engineer in charge
of the radio district in which the station is located.
This additional notice is to include the full address,
location, and telephone number of the remote control
point.

(b) Authority to operate an AM station using a di-
rectional antenna system by remote control from any
remote control point is obtained using the following
procedures:

(1) An application for a construction permit to erect
a new or make modifications in an existing directional
antenna, subject to the sampling system require-
ments of § 73.68, may request remote control authori-
zation on the permit application FCC Form 301 (FCC
Form 340 for noncommercial educational stations).

(2) An existing licensee or permittee having a sam-
pling system in compliance with the provisions of
§ 73.68 (a) must request remote contrel authorization
on FCC Form 301-A, and submit information showing
that the directional antenna sampling system has
been constructed according to the specifications of
§ 73.68 (a).

(3) An existing station not having an approved
directional sampling system in compliance with the
provisions of § 73.68 (a) must request remote control
authorization on FCC Form 301-A, and submit infor-
mation showing that the directional antenna is in
proper adjustment and further showing the stability
of the antenna system during the 1-year period
specified in section II of Form 301-A.

§ 73.67 Remote control operation.

(a) Operation by remote control shall be subject to
the following conditions:

(1) The equipment at the operating and transmit-
ting positions shall be so installed and protected that
it is not accessible to or capable of operation by per-
sons other than those duly authorized by the licensee.

(2) The control circuits from the operating positions
to the transmitter shall provide positive on and off
control and shall be such that open circuits, short cir-
cuits, grounds or other line faults will not actuate the
transmitter and any fault causing loss of such control
will automatically place the transmitter in an in-
operative position.

(3) A malfunction of any part of the remote control
system resulting in improper control shall be cause for
the immediate cessation of operation by remote con-

(Ed. 3/80)



§73.68

FEDERAL COMMUNICATIONS COMMISSION

trol. A malfunction of any part of the remote control
system which results in inaccurate meter indications
used in determining operating power or directional
antenna performance shall be cause for the termina-
tion of use of remote control no longer than 1 hour
after the malfunction is detected. If the malfunction
only affects the indications of the antenna or common
point ammeter, the operating power may be deter-
mined by the indirect method using the procedures
described in § 73.51 (e) for a period not to exceed 60
days.

(4) Control and monitoring equipment shall be in-
stalled so as to allow the licensed operator at the re-
mote control point to perform all the functions in a
manner required by the Commission’s rules.

(5) Calibration of required indicating instruments
at each remote control point shall be made against
their corresponding instruments at the transmitter
site for each mode of operation as often as necessary
to insure their accuracy, but in no event less than once
a week, and:

(i) The results of such calibration shall be entered in
the station’s maintenance log;

(ii) In no event shall a remote control meter be
calibrated against another remote control meter;

(iii) Each remote control meter shall be accurate
within 2 percent of the value read on its corresponding
meter at the transmitter site.

(6) All remote control meters shall conform with the
specifications prescribed of regular transmitter, an-
tenna, and monitor meters. Devices used for obtaining
remote control meter indications of antenna or com-
mon point current shall be installed according to the
conditions described in paragraphs (a) and (b) of
§ 73.57.

(7) Meters with arbitrary scale divisions may be
used provided that calibration charts or curves are
provided at the transmitter remote control point
showing the relationship between the arbitrary scales
and the reading of the main meters.

(8) The negative percentage of modulation indica-
tions of the modulation monitor shall be continuously
available at the remote control point(s), except when
other transmission system meter readings are being
taken. The modulation level indications shall be con-
tinuously monitored between meter readings unless
the transmission system is equipped with an automa-
tic device to limit the modulation so as not to exceed
the peak levels specified in § 73.1570.

(b) {Reserved]

(¢) The broadcast transmitter carrier may be ampli-
tude modulated with a tone for the purpose of trans-
mitting to the remote control point essential meter
indications and other data on the operational condi-
tion of the broadcast transmitter and assoicated de-
vices, subject to the following conditions:

(1) The tone shall have a frequency no higher than
30 hertz.

(2) The amplitude of modulation of the carrier by
the tone shall not be higher than necessary to effect

(Ed. 3/80)
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reliable and accurate data transmission, and shall not,
in any case, exceed 6 percent.

(3) The tone shall be transmitted only at such time
and during such intervals that the transmitted infor-
mation is actually being observed or logged.

(4) Measures shall be employed to insure that dur-
ing the periods the tone is being transmitted, the total
modulation of the carrier must conform with the re-
quirements of § 73.1570.

(5) Such tone transmissions shall not significantly
degrade the quality of program transmission or pro-
duce audible effects resulting in public annoyance.

(d) Stations using directional antennas when oper-
ated by remote control, and not having an approved
sampling system, must make a skeleton proof of per-
formance as defined in § 73.154, at least once each
calendar year. The results of each proof, signed and
dated by the qualified person who made it, must be
kept on file at the transmitter or remote control point
for a period of 3 years, and on request must be made
available during that time to authorized represent-
atives of the FCC.

§ 73.68 Sampling systems for antenna monitors.

(a) The following requirements govern the installa-
tion of systems employed to extract samples of the
currents flowing in the elements of a directional an-
tenna, and to deliver these samples to the antenna
monitor. Each new station issued a construction per-
mit, each existing station issued a construction permit
authorizing tower construction, and any existing sta-
tion undertaking modification or reconstruction of its
sampling system must install the system meeting the
following requirements. The application for license or
modification of license must describe the system in
sufficient detail to demonstrate its compliance with
the following:

(1) All coaxial cable from the sampling elements to
the antenna monitor, including cable used in the con-
struction of isolation coils, except short lengths of flex-
ible cable connecting the transmitter house sampling
line termination to the monitor, shall have a solid
outer conductor and have uniform physical and elec-
trical characteristics. The dielectric shall either be
predominantly pressurized air or other inert gas, or
foamed polyethylene. All sampling lines for a critical
antenna array (i.e., an array for which the station au-
thorization requires the maintenance of phase and
current relationships within specified tolerances)
shall be of the same electrical length with correspond-
ing lengths of all lines exposed to equivalent environ-
mental conditions. For other arrays, lines of differing
lengths may be employed, provided that the difference
in length between the longest and shortest lines is not
so great that, over the range of temperatures to which
the system is exposed, predicted errors in indicated
phase difference resulting from such temperature
changes will exceed 0.5 degrees. All sampling line
mounted on a tower shall be adequately supported to
prevent displacement, and shall be protected against
physical damage. Where feasible, sampling line sec:
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(3) If that portlon of the sampling system above
the base of the towers Is modified or components re-
placed, a partial proof of performance shall be executed
subsequent to these changes consisting of at least 10
field strength measurements on each of the radials
established in the latest complete proof of performance
of the antenna system. These measurements shall be
made at locations, all within 2 to 10 miles from the
antenna, which were utilized in such proof, including,
on each radial, the location, if any, designated as a
monitoring point in the station authorization. Measure-
ments shall be analyzed in the manner prescribed in
§ 73.186. The partial proof performance shall be accom-
panied by common point impedance measurements made
in accordance with § 73.54.

(4) Request for modification of license shall be sub-
mitted to the Commission in Washington, D.C., within
30 days of the date of sampling system modification or
replacement. Such request shall specify the transmitter
plate voltage, and plate current, common point current,
base currents and their ratios, antenna monitor phase
and current indications, and all other data obtained
pursuant to this paragraph (e).

(f) If an existing sampling system is found to be
patently of marginal construction, or where the per-
formance of a directional antenna is found to be un-
satisfactory, and this deficiency reasonably may be
attributed, in whole or in part, to inadequacies in the
antenna monitoring system, the FCC may require the
reconstruction of the sampling system in accordance
with requirements specified above.

§73.69 Antenna monitors.

(a) Each station using a directional antenna must
have in operation at the transmitter site an FCC type

(T.S. IIT (80)-1)
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approved antenna monitor. However, if the station au-
thorization sets specific tolerances within which the
phase and amplitude relationships must be maintained,
or requires the use of a monitor of specified repeat-
ability, resolution or accuracy, the antenna monitor
used will be authorized on an individual basis.

(1) Normally, the antenna monitor is to be installed
immediately adjacent to the transmitter and antenna
phasing equipment. When the phasing equipment is
located within the antenna field at a distance from the
transmitter, the monitor may be located with the phas-
ing equipment in suitable housing such that the tem-
perature variation is maintained at all times within
those limits under which the nonitor was type ap-
proved. Additionally, remote switching and metering
must be installed so that all required monitor indica-
tions can be observed at the position(s) where the duty
operator is located.

(2) The antenna monitor installed at a station op-
erating a directional antenna by remote control, using
extension meters to read and log the monitor indica-
tions, or when the monitor is installed in the antenna
field at a distance from the transmitter, must be de-
signed and type approved for such use in accordance
with the provisions of § 73.53(c) (9).

(b) In the event an antenna monitor becomes de-
fective, the station may be operated without the moni-
tor pending its repair or replacement for a period not in
excess of 60 days without further authority from the
Commission : Provided, That :

(1) Appropriate entries shall be made in the malin-
tenance log of the station showing the date and time
the monitor was remnoved and restored to service,

(2) The base currents, their ratios, and the devia-
tions of those ratios, in percent, from the values

(The next page is }4-A)
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tions between each tower base and the transmitter
house shall be jacketed and buried; lines run above
ground shall be firmly supported, and protected
against physical damage, with the outer conductor
strapped to the station’s ground system at such points
as found necessary to minimize currents induced by
antenna radiation. All necessary connections, and
outdoor cable terminations shall be made with water-
proof fittings, designed for use with the type of cable
employed. For determining the permissible difference

_in line lengths that may be installed, the total dif-

ference between the highest listed normal daily max-
imum and lowest listed normal daily minimum tem-
peratures as shown for the nearest location shown in
the most recent issue of “Local Climatological Data
Annual Summaries” shall be used in the calculations.
This publication is available from:

National Climatic Center
National Oceanic and Atmospheric Administration
Asheville, North Carolina 28801

(2) Sampling elements shall be single turn, un-
shielded loops of extremely rigid construction, with
ample, firmly positioned gaps at the open loop end,
mounted on towers at a fixed orientation, provided
that, for uniform cross section towers of 110 degrees or
less in electrical height, adequately shielded current
transformers may be used to extract samples from the
antenna feed line at each tower base. Loops shall be
installed to operate at tower potential, provided that,
for towers of less than 130 degrees in electrical height,
loops operating at ground potential may be employed.
Generally, each loop should be mounted on the tower
near the point of maximum tower current, but in no
case less than 10 feet above ground.

(b) Each license or modified license issued pursuant
to an application containing a satisfactory showing
that a sampling system has been constructed comply-
ing with the requirements set forth in subparagraphs
(1) and (2) of paragraph (a) of this section, and that an
antenna monitor of a make and type approved by the
Commission has been installed, will be conditioned to
exempt the licensee from compliance with rules which
require:

(1) The routine reading and logging of base currents
in the array elements.

(2) That monitoring point measurements be made
more frequently than at average monthly intervals.

(3) The readings and maintenance log entries
specified in § 73.1830 (a) (2) (iv).

(4) The annual skeleton proof of performance meas-
urements made as required by § 73.67 (d) for remote
control operation.

(5) The skeleton proof of performance meas-
urements as required by § 73.93 (e) (3) for stations
using persons holding other than first-class radio-
telephone operator licenses during transmissions with
directional antenna.

(¢) An existing station with- an antenna monitor
sampling system meeting the specifications of para-
graphs (a) (1) and (2) of this Section, wishing to be

exempted from the logging and measurement re-
quirements listed in paragraph (b) may send an in-
formal request to the FCC in Washington, D.C. The
request must be signed by the licensee or officer of the
licensee and contain sufficient information to show
compliance with the requirements of paragraph (a),
including the following:

(1) The brand and type number of the coaxial sam-
pling line cable, with a description of the dielectric
material and electrical characteristics.

(2) The overall length of each sampling line. If ca-
bles of different length are installed, the calculations
to show that the phase difference of signals at the
monitor are less than 0.5 degrees between the shortest
and longest cable lengths.

(3) A description of the sampling elements (loops or
current transformers) and the position of their instal-
lation, and when loops are installed, whether bonded
or insulated mounting is used.

(d) In the event the antenna monitor sampling sys-
tem is temporarily out of service, the station may be
operated without logging the monitor indications
pending completion of repairs for a period not exceed-
ing 60 days without further authority from the Com-
mission, provided that:

(1) Appropriate entries shall be made in the
maintenance log of the station showing the date and
time the sampling system was removed from and re-
stored to service.

(2) The base currents, their ratios, and the devia-
tions of those ratios, in percent, from values specified
in the station authorization shall be determined and
entered in the maintenance log each day for each
radiation pattern used.

(3) Field strength measurements at each monitor-
ing point specified in the station’s authorization shall
be read and logged at least once every seven (7) days.

(e) If the antenna sampling system is modified or
components of the sampling system are replaced, the
following procedure shall be followed:

(1) Temporary authority shall be requested and ob-
tained from the Commission in Washington to operate
with parameters at variance with licensed values
pending issuance of a modified license specifying
parameters subsequent to modification or replace-
ment of components.

(2) Immediately prior to modification or replace-
ment of components of the sampling system not on the
towers, and after a verification that all monitoring
point values, base current ratios and operating
parameters are within the limits or tolerances
specified in the instrument of authorization or the
pertinent rules, the following indications shall be read
and recorded, in the maintenance log for each radia-
tion pattern: Final plate current and plate voltage,
common point current, base currents and their ratios,
antenna monitor phase and current indications, and
the field strength at each monitoring point. Sub-
sequent to these modifications or changes the above
procedure shall be repeated.

(Ed. 3/80)
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(3) If that portion of the sampling system above the
base of the towers is modified or components replaced,
a partial proof of performance shall be executed sub-
sequent to these changes consisting of at least 10 field
strength measurements on each of the radials estab-
lished in the latest complete proof of performance of
the antenna system. These measurements shall be
made at locations, all within 2 to 10 miles from the
antenna, which were utilized in such proof, including,
on each radial, the location, if any, designated as
monitoring point in the station authorization. Meas-
urements shall be analyzed in the manner prescribed
in § 73.186. The partial proof performance shall be ac-
companied by common point impedance measure-
ments made in accordance with § 73.54

(4) Request for modification of license shall be sub-
mitted to the Commission in Washington, D.C., within
30 days of the date of sampling system modification or
replacement. Such request shall specify the transmit-
ter plate voltage, and plate current, common point
current, base currents and their ratios, antenna
monitor phase and current indications, and all other
data obtained pursuant to this paragraph (e).

(f) If an existing sampling system is found to be pa-
tently of marginal construction, or where the perfor-
mance of a directional antenna is found to be unsatis-
factory, and this deficiency reasonably may be attri-
buted, in whole or in part, to inadequacies in the an-
tenna monitoring system, the FCC may require the
reconstruction of the sampling system in accordance
with requirements specified above.

§ 73.69 Antenna monitors.

(a) Each station utilizing a directional antenna
shall have in operation at the transmitter an antenna
monitor which is of a type approved by the Commis-
sion: Provided, however, That if the instrument of au-
thorization of the station sets specific tolerances
within which phase and amplitude relationships must
be maintained, or requires the use of a monitor of
specified repeatability or accuracy, the antenna
monitor employed under such circumstances shall be
authorized on an individual basis. The antenna
monitor installed at a station operating a directional
antenna by remote control or using extension meters
to read and log the monitor indications shall be de-
signed and type approved for such use in accordance
with the provisions of § 73.53 (c) (9).

(b) In the event an antenna monitor becomes defec-
tive, the station may be operated without the monitor
pending its repair or replacement for a period not in
excess of 60 days without further authority from the
Commission: Provided, That:

(1) Appropriate entries shall be made in the main-
tenance log of the station showing the date and time
the monitor was removed and restored to service.

(2) The base currents, their ratios, and the devia-
tions of those ratios, in percent, from the values
specified in the station authorization shall be deter-
mined and entered in the maintenance log once each
day for each radiation pattern used.

(Ed. 3/80)

(3) Field strength measurements at each monitor-
ing point specified in the station’s authorization shall
be read and logged at least once every 7 days.

(c¢) If conditions beyond the control of the licensee
prevent the restoration of the monitor to service
within the allowed period, informal request in accord-
ance with § 73.3549 of the Commission’s rules must be
filed with the Engineer in Charge of the radio district
in which the station is located for such additional time
as may be required to complete repairs of the defective
instrument.

(d) If an authorized antenna monitor is placed by
another antenna monitor, the following procedure
shall be followed:

(1) Temporary authority shall be requested and ob-
tained from the Commission in Washington to operate
with parameters at variance with licensed values,
pending issuance of a modified license specifying new
parameters.

(2) Immediately prior to the replacement of the an-
tenna monitor, after a verification that all monitoring
point values and base current ratios are within the
limits or tolerances specified in the instrument of au-
thorization or the pertinent rules, the following indi-
cations shall be read and recorded in the maintenance
log for each radiation pattern: Final plate current and
plate voltage, common point current, base currents,
antenna monitor phase and current indications, and
the field strength at each monitoring point.

(3) With the new monitor substituted for the old, all
indications specified in paragraph (d) (2) of this sec-
tion, again shall be read and recorded. If no change
has oceurred in the indication for any parameter other
than the indications of the antenna monitor the new
antenna monitor indications shall be deemed to be
those reflecting correct array adjustments.

(4) If it cannot be established by the observations
required in paragraph (d) (2) of this section that base
current ratios and monitoring point values are within
the tolerances or limits prescribed by the rules and
the instrument of authorization, or if the substitution
of the new antenna monitor for the old results in
changes in these parameters, a partial proof of per-
formance shall be executed, as described in § 73.154
and measurements shall be analyzed in the manner
required in § 73.186.

(5) An informal request for modification of license
shall be submitted to the Commission in Washington,
D.C., within 30 days of the date of monitor replace-
ment. Such request shall specify the make, type, and
serial number of the replacement monitor, phase and
sample current indications, and other data obtained
pursuant to this paragraph (d).

(e) The antenna monitor shall be calibrated once
each calendar week according to manufacturer’s in-
structions and a notation entered in the maintenance
log.

§ 73.70 Extension meters.
See § 73.1550.
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specified in the station authorization shall be deter-
mined and entered in the maintenance log once each
day for each radiation pattern used.

(3) Field strength measurements at each monitoring
point specified in the station’s authorization shall be
read and logged at least once every 7 days.

(c¢) If conditions beyond the control of the licensee
prevent the restoration of the monitor to service within
the allowed period, informal request in accordance
with § 73.3549 of the Commission’s rules must be filed
with the Engineer in Charge of the radio district in
which the station is located for such additional time
as may be required to complete repairs of the defective
instrument.

(d) If an authorized antenna monitor is replaced by
another antenna monitor, the following procedure shall
be followed :

(1) Temporary authority shall be requested and ob-
tained from the Commission in YWashington to operate
with parameters at variance with licensed values, pend-
ing issuance of a modified license specifying new pa-
rameters,

(2) Immediately prior to the replacement of the an-
tenna monitor, after a verifieation that all monitoring
point values and base current ratios are within the
limlts or tolerances specified in the instrument of au-
thorization or the pertinent rules, the following indica-
tions shall be read and recorded in the maintenance log
for each radiation pattern: Final plate current and
plate voltage, common point current, base currents, an-
tenna monitor phase and current indications, and the
field strength at each monitoring point.
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(3) With the new monitor substituted for the old, all
indications specified in paragraph (d)(2) of this sec-
tion, again shall be read and recorded. 1£ no change has
occurred in the indication for any parameter other than
the indications of the antenna monitor the new antenna
monitor indieations shall be decemed to be those re-
fiecting correct array adjustments.

(4) If it cannot be established by the observations
required in paragraph (d) (2) of this section that base
current ratios and monitoring point values are within
the tolerances or limits prescribed by the rules and the
instrument of authorization, or if the substitution of
the new antenna monitor for the old results in changes
in these parameters, a partial proof of performance
shall be executed, as described in § 73.154 and meas-
urements shall be analyzed in the manner required in
§ 73.186.

(6) An informal request for modification of license
shall be submitted to the Commission in Washington,
D.C., within 30 days of the date of monitor replace-
ment. Such request shall specify the make, type, and
serial number of the replacement monitor, phase and
sample current indications, and other data obtained
pursuant to this paragraph (d).

(e) The antenna monitor shall be calibrated once
each calendar week according to manufacturer’'s in-
structions and a notation entered in the maintenance
log.

L§ 73.69(a) amended eff. 4-830-80; I111(80)-1]

§73.70 Extension meters.
See § 73.1550.

(T.S. III (80)-1)
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OPERATION

§73.71 Minimum operation schedule.
See § 73.1740.
§73.72 Operating during the experimental period.

(a) An AM station may operate during the experi-
mental period on its assigned frequency and with its
authorized power for the routine testing and main-
tenance of its transmitting system, and for conducting
experimentation under an experimental authorization;
provided no interference is caused to other stations
maintaining a regular operating schedule within such
period.

(b) No station licensed for “daytime” or “specified
hours” of operation may broadcast any regular or
scheduled program during this period.

(¢) The licensee of an AM station shall operate or
refrain from operating its station during the experi-
mental period as directed by the FCC to facilitate
frequency measurements or for the determination of
interference.

§73.73 Specified hours.
See § 73.1730.
§73.74 Sharing time.
See §73.1715.
§73.76 Sharing time; experimental period.
See § 73.1715.
§73.77 Sharing time; departure from regular sched-
ule.
See § 73.1715,

§73.78 Sharing time stations; notification to Com-
mission.

See § 73.1715.

§73.79 License to specify sunrise and sunset hours.
See § 73.1720.

§73.80 Secondary station; filing of operating sched-
ule.
See § 73.1725.

§73.81 Secondary station; failure to reach agreement.
See § 73.1725.

§73.82 Departure from schedule; material violation.
See § 73.1725.

§73.83 References to time.
See § 73.1209.

§73.87 Times and modes of program transmission,
See § 73.1745.

§73.88 Blanketing interference.

The licensee of each broadcast station is required
to satisfy all reasonable complaints of blanketing in-

terference within the 1V/m contour.

§73.89 [Deleted]

§73.91 Discontinuance of operation.
See § 73.1750.

§73.92 Station and operator licenses; posting of.
See § 73.1230.
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§73.93 Operator requirements.

(a) One or more operators holding a radio operator
license or permit of a grade specified in this section
shall be in actual charge of the transmitting system,
and shall be on duty at the transmitter location, or at
an authorized remote control point, or the position at
which extension meters, as authorized pursuant to
§ 73.1550 of this Subpart are located. The transmitter
and required monitors and metering equipment, or the
required extension meters and monitoring equipment
and other required metering equipment, or the controls
and required monitoring and metering equipment in an
authorized remote control operation, shall be readily
accessible to the licensed operator and located suffi-
ciently close to the normal operating location that
deviations from normal indications of required instru-
ments can be observed from that location.

(b) With the exceptions set forth in paragraph (f)
of this section, adjustments of the transmitting sys-
tem, and inspection, maintenance, required equipment
performance measurements, and required field strength
mcasurements shall be performed only by a first-class
radiotelephone operator, or, during periods of opera-
tion when a first-class radiotelephone operator is in
charge of the transmitter, by or under the direction
of a broadcast consultant regularly engaged in the
practice of hroadcast station engineering.

(¢) Stations using non-directional antennas with
nominal operating power of 10 kW or less may em-
ploy persons holding any class of commercial radio op-
erator license or permit for the routine duty opera-
tion of the transmitting system as defined in paragraph
(f) of this section. In addition, such stations must
employ at least one person holding a First-Class Radio-
telephone Operator License either in the full-time or
whatever less than full-time the licensee determines
is needed to keep the station’s technical operation in
compliance with the FCC rules and terms of the sta-
tion authorization. As an alternative to the employ-
ment of a first-class operator, the licensee may contract
in writing for one or more first-class operators who will
be readily available on a part-time basis. Signed con-
tracts must be kept in the station file and made avail-
able for inspection upon request by authorized repre-
sentatives of the FCC.

(d) A station using a non-directional antenna during
periods of operation with an authorized power in excess
of 10 kW may employ operators holding any class of
commercial radio operator license or permit for routine
duty operation of the transmitting system as defined
in paragraph (f) of this Section. In addition, such
stations must employ at least one operator holding a
First-Class Radiotelephone Operator License in either
full-time or whatever less than full-time employment
the station licensee determines is needed to keep the
station’s technical operation in compliance with the
FCC rules and terms of the station authorization.

(e) The licensee of an AM station using a directional
antenna system may employ persons holding any
class of commercial radio operator license or permit

(T.S. IIT (80)-1)



§73.03

FEDERAL COMMUNICATIONS COMMISSION

for the routine duty operation of the transmitting sys-
tem as defined in paragraph (f) of this Section. If the
licensee elects to employ operators holding any class
of license or permit other than a First-Class Radio-
telephone Operator License for the routine duty oper-
ation of the transmitting system, the licensee must
comply with the following:

(1) The station must employ at least one operator
holding a First-Class Radiotelephone Operator License
in either full-time or whatever less than full-time em-
ployment the station licensee determines is needed to
keep the station’s technical operation in compliance
with the FCC rules and terms of the station authoriza-
tion.

(2) [Reserved]

(8) Within 1 year of the date on which a chief
operator is designated for the first time as required by
paragraph (h) of this Section, the station must com-
plete a partial proof of performance as defined in
§ 73.154 for the directional antenna system, and must
complete subsequent partial proofs of performance at
least once each 3 years thereafter, with not less than 33
nor more than 36 months between successive proofs.

For stations not having an approved sampling sys-
tem pursuant to § 73.68(a), a skelton proof of perform-
ance, as defined in § 73.154 must be completed during
each year that a partial proof of performance is not re-
quired. Not less than 10, nor more than 14 months, may
elapse between the completion dates of successive
proofs of performance. The results of each proof,
signed and dated by the qualified person(s) making it,
must be kept on file at the transmitter or remote con-
trol point for a period of 3 years, and be made available
during that time on request by authorized representa-
tives of the ¥FCC.

(4) Field strength measurements shall be made at
the monitoring points specified in the station authoriza-
tion at least once each 30 days unless more frequent
measurements are required by such authorization. The
results of these measurements shall be entered in the
station maintenance log. The licensee shall have readily
available, and in proper working condition, field
strength measuring equipment to perform these
measurements.

(f) Subjeet to the conditions in paragraphs (c), (d),
and (e) of this Section, operators not holding first class
radiotelephone operator licenses may make adjust-
ments only of external controls, as follows:

(1) Those necessary to turn the transmitter on and
oft;

(2) Those necessary to compensate for voltage fluc-
tuations in the primary power supply ;

(8) Those necessary to maintain modulation levels
of the transmitter within prescribed limits;

(4) Those necessary to effect routine changes in
operating power which are required by the station
authorization;

(5) Those necessary to change between nondirec-
tional and directional or between differing radiation

(T.S. III (80)-1)

patterns, provided that such changes require only acti-
vation of switches and do not involve the manual tuning
of the transmitter final amplifier or antenna phasor
equipment. The switching equipment shall be so ar-
ranged that the failure of any relay in the directional
antenna system to activate properly will cause the
emissions of the station to terminate.

(g) It is the responsibility of the station licensee to
insure that each operator is fully instructed in the
performance of all the above adjustments, as well as
in other required duties, such as reading meters and
making log entries. Printed step-by-step instructions
for those adjustments which the lesser grade operator
is permitted to make, and a tabulation or chart of
upper and lower limiting values of parameters required
to be observed and logged, shall be posted at the
operating position. The emissions of the station shall

be terminated immediately whenever the transmitting
system is observed operating beyond the posted pa-

rameters, or in any other manner inconsistent with
the rules or the station authorization, and the above
adjustments are ineffective in correcting the condition
of improper operation, and a first-class radiotelephone
operator is not present.

(h) When lesser grade operators are used, in ac-
cordance with paragraph (d) or (e) of this section, the
gtation licensee must designate one First-Class Radio-
telephone operator as the chief operator who, together
with the licensee, shall be responsible for the tech-
nical operation of the station. The licensee may also
designate another First-class Radiotelephone Opera-
tor as assistant chief operator, who will assume all
responsibilities during absence of the designated chief
operator. A copy of the designation must be posted
with the license of the designated operator.

(1) [Reserved]

(2) The station licensee shall vest such authority
fn. and afford such facilities to the chief operator as
may be necessary to insure that the chief operator’s
primary responsibility for the proper technical opera-
tion of the station may be discharged efficiently.

(3) At such time as the regularly designated chief
operator is unavailable or unable to act as chief oper-
ator (e.g., vacations, sickness), and an assistant chief
operator has not been designated or, if designated, for
any reason is unable to assume the duties of the chief
operator, the licensee must designate another first-class
radiotelephone operator as acting chief operator on a
temporary basis.

(4) The designated chief operator may serve as
coutine duty transmitter operator at any station only
to the extent that it does not interfere with the efficient
discharge of his responsibilities as listed below.

(1) The inspection and maintenance of the transmit-
ting system including the antenna system and required
monitoring equipment.

(i1i) The accuracy and completeness of entries in
the maintenance log.

*\
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(iii) The supervision and instruction of all other
station operators in the performance of their technical
duties.

(iv) A review of completed operating logs to deter-
mine whether technical operation of the station has
been in accordance with the rules and terms of the sta-
tion authorization. After review, the chief operator
shall sign the log and indicate the date and time of
such review, If the review of the operating logs indi-
cates technical operation of the station is in violation
of the rules or terms of the station authorization, he
shall promptly initiate corrective action. The review
of each day's operating log shall be made within 24
hours, except that, if the chief operator is not on duty
during a given 24 hour period, the logs must be re-
viewed within 2 hours after his next appearance for
duty. In any case, the time before review shall not
exceed 72 hours.

(i) The operator on duty at the transmitter or
remote control point, may, at the discretion of the
licensee and the chief operator, if any, be employed
for other duties or for the operation of another radio
station or stations in accordance with the class of
operator’s license which he holds and the rules and
regulations governing such other stations: Provided,
however, That such other duties shall not interfere
with the proper operation of the AM broadcast trans-
mitting system and keeping of required logs.

(j) At all AM broadcast stations, a complete
inspection of the transmitting system and required
monitoring equipment in use, shall be made by an op-
erator holding a first-class radiotelephone license at
least once cach calendar week. The interval between
successive required inspections shall not be less than
b days. This inspection shall include such tests, adjust-
ments, and repairs as may be necessary to insure
operation in conformance with the provisions of this
subpart and the current station authorization.

(k) Procedures for licensees employing full-time
first-class radiotelephone duty operators to temporarily
employ persons holding lesser grade licenses, or to em-
ploy a temporary pro-tem chief operator when the des-

352-396 0 - 82 - y
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ignated chief is incapacitated or unavailable are given
in § 73.3547.

L§ 73.93(¢c), (€)(3), and (h)(3) revised; (k) added;
Eff. 4~-30-80,; 111(80)-1]

§73.95 Equipment tests.
See § 73.1610.

§73.96 Program tests.
See § 73.1620.

§73.97 Station inspection.
See § 73.1225.

§73.98 Operation during emergency.
See § 73.1250.

§73.99 Presunrise service authorizations (PSA).

(a) To provide the maximum uniformity in early
morning operations compatible with interference con-
siderations, the following classes of AM stations are
eligible for presunrise service authority (PSA):

(1) Class II stations operating on Class I channels,
except those operating on Canadian Class I-A clear
channels and those located east of co-channel U.S.
Class I-A stations.

(2) Class III stations.

(b) A presunrise service authorization will permit :

(1) Class II stations operating on Mexican and Ba-
hamian i-A clear channels to commence operation with
their daytime antenna systems at 6:00 a.m. local time,
and to continue such operation until the sunrise time
specified in their basic instrument of authorizations;

(2) Class II stations situated outside the respective
0.5 mV/m 509 contours of co-channel domestic Class
I-B stations, to commence PSA operation at 6:00 a.m.
local time, and continue this operation until the sun-
rise times specified in their basic instruments of au-
thorization.

(3) Other Class II stations, where eligible under
paragraph (a) (1) of this Section to commence PSA
operation with their daytime or critical hours antenna
systems either at 6:00 a.m. local time, or at the time

(T.S. III (80)-1)
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of sunrise at the nearest Class I station located east of
the Class IT station (whichever is later), and continue
this operation until the sunrise times specified in their
basic instruments of authorization.

(4) Class III stations to commence operation with
their daytime antenna systems at 6:00 a.m. local time
and to continue such operation until local sunrise times
specified in their basic instruments of authorization.

(¢) The permissible power to be specified in the pre-
sunrise service authorization (PSA) will not exceed
500 watts (or the authorized daytime or critical hours
power, if less than 500 watts), or such lesser power as
may be determined by computations made pursuant to
paragraph (d) of this Section.

(d) Requests for presunrise service authority will
be treated as proposals for minor changes in existing
facilities, not subject to the provisions of §§ 73.3571 and
73.3850. Further, such requests are not subject to the
procedural requirements or remedies applicable to ap-
plications for new facilities or major changes therein.
PSA requests shall be submitted by letter, signed as
specified in § 73.3513 with the following information:

(1) Al stationas.

(i) licensee name, station call letters and station
location, ,

(ii) a description of the method whereby any pro-
posed power reduction will be achieved.

(2) Class II stations. (i) For Class II stations oper-
ating on Class I channels, other than Class I-A chan-
nels, a showing that objectionable interference as de-
termined by the AM Broadcast Technical Standards
(Sections 73.182 to 73.190), or by the engineering
standards of the NARBA (whichever is controlling),
will not be caused within the 0.5 mV/m 509, skywave
contour of any domestic Class I-B station or of a Class
I-B station in any country signatory to the NARBA.

(ii) For Class II stations operating on Mexican
Class I-A clear channels, ind for Class II stations lo-
cated east of co-channel Mexican Class I-B stations, a
showing under the engineering standards of the United
States/Mexican Agreement that the Class II station
does not produce a signal in excess of 25 uV/m 109%
skywave at any point on the co-channel Mexican Class

(T.S. TII (80)-1)

I station’s 0.5 mV/m 509, skywave contuor which falls
on Mexican territory, or more than 50 uV/m 10 sky-
wave at any point on the Mexican border or boundary
where the signal of the Mexican Class I station exceeds
0.5 mV/m-509%, skywave in strength.

(iii) For all Class II stations, the applicant must
show that foreign Class II stations (if any) assigned
to the same channel as the U.S. Class II station will
receive full protection under the standards for night-
time operation set forth in the applicable agreement.
If the protections specified in (i) or (ii) above can-
not be achieved by the Class II station while operating
with 500 watts, a showing may be submitted to es-
tablish the level to which power must be limited to
preclude objectionable interference. In relation to
Canadian Class IT stations, the permissible power level
may be established in the manner described in (38) be-
low by the use of Figure 12 of § 73.190.

(iv) Class II PSA applicants for the Bahamian I-A
clear channel (1540 kHz) need not submit the night-
time interference study required of other PSA appli-
cants under this paragraph. Instead, the FCC will
assign a power and the time of commencement of pre-
sunrise operation consistent with the provisions of the
U.S.-Bahamian presunrise agreement (1974) and the
protection requirements of U.S. I-B and foreign Class
IT full-time station assignments on this frequency.

(3) Class III stations. For Class III stations the
applicant must show that co-channel stations in foreign
countries will receive full treaty protection. If such
protection cannot be achieved on the basis of 500 watt
operation, calculations may be submitted to establish
the level to which power must be reduced to preclude
objectionable interference. With respect to Canadian
Class III stations, such power level may be established
by a showing that the radiation at the pertinent verti-
cal angle toward co-channel Canadian stations does
not exceed that defined in Figure 12 of § 73.190. If the
latter showing cannot be made on the basis of 500 watt
operation, calculations may be submitted to establish
the level to which power must be reduced in order to
limit radiation at the pertinent vertical angle to the
values specified in Figure 12 of § 73.190.

48 (The next page i3 48-A4)
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(e) Calculations made under paragraph (d) of this
Section may not take outstanding PSA’s into account,
nor will the grant of a PSA confer any degree of inter-
ference protection on the holder thereof.

(f) Operation under a PSA is not mandatory, and
will not be included in determining compliance with
the requirements of § 73.1740. To the extent actually
undertaken, however, presunrise operation will be con-
sidered by the FCC in determining overall compliance
with past programming representations and station
policy concerning commercial matter.

(g) The PSA is secondary to the basic instrument
of authorization and may be suspended, modified, or
withdrawn by the FCC without prior notice or right
to hearing, if necessary to resolve interference con-
fiicts, to implement agreements with foreign govern-
ments, or in other circumstances warranting such
action.

(h) The PSA will be issued for a term coinciding
with the current basic instrument of authorization and,
unless surrendered by the holder or suspended, modified
or withdrawn by the FCC will have continuing or re-
newed effect succeeding instruments.

(i) The issuance of a PSA is intended to indicate
the waiver of §§ 73.45, 73.182, 73.188, and 73.1560 where
the operation might otherwise be considered as tech-
nically substandard. Further, the requirements of para-
graphs (a) (5), (b)(2), (¢)(2), and (d) (2) of §73.
1215 concerning the scale ranges of transmission sys-
tem indicating instruments are waived for PSA opera-
tion except for the radio frequency ammeters used in
determining antenna input power.

(j) A station having an antenna monitor incapable
of functioning at the authorized PSA power when using
a directional antenna shall take the monitor reading
using unmodulated carrier at the authorized daytime
power immediately prior to commencing PSA opera-
tions. Special conditions as the FFCC may deem appro-
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priate may be included in the PSA to insure operation
of the transmitter and associated equipment in accord-
ance with all phases of good engineering practice.

(k) In the event of permanent discontinuance of pre-
sunrise operation, the PSA shall be forwarded to the
FCC’s Washington office for cancellation, and the En-
gineer in Charge of the radio district in which the
station is located must also be concurrently notified.

L§73.99 amended eff. 4-30-80; (a) (1), (b)(2), (b)
(3), and (d) (2) (1) revised, (b)(4), added eff. 4-17-
81; I11(80)-1]

§73.111 General requirements relating to logs.
See § 73.1800.

§73.112 [Removed]
L§73.112 removed eff. 4~-3-81; II1(80)-1]

§73.113 Operating logs.
See § 73.1820.

§73.114 Maintenance logs.
See § 73.1830.

§73.115 Retention of logs.
See § 73.1840.

§73.116 Availability of logs and records.
See §§ 73.1225 and 73.1850.

§73.117 Station identification.

See § 73.1201.

§73.119 Sponsorship identification.
See § 73.1212.

§73.120 Broadcasts by candidates for public office.
See § 73.1940.

§73.122 Lotteries.
See § 73.1211.
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§73.123 Personal attacks; political editorials.
See §§ 73.1910, 73.1920, and 73.1930.

§73.124 Fraudulent billing practices.
See § 73.1205.

§73.125 Equal employment opportunities.
See § 73.2080.

§73.126 Broadcast of telephone conversations.
See § 73.1206.

§73.127 [Deleted]
LICENSING POLICIES

§73.131 [Deleted]

§73.132 Territorial exclusivity.

No licensee of an AM broadcast station shall have
any arrangement with a network organization which
prevents or hinders another station serving substan-
tially the same area from broadcasting the network’s
programs not taken by the former station, or which
prevents or hinders another station serving a sub-
stantially different area from Dbroadcasting any pro-
gram of the network organization: Provided, however,
That this section does not prohibit arrangements un-
der which the station is granted first call within its
primary service area upon the network’s programs.
The term “network organization’” means any organiza-
tion originating program material, with or without
commercial messages, and furnishing the sanie to sta-
tions interconnected so as to permit simultaneous broad-
cast by all or some of them. However, arrangements in-
volving only stations under common ownership, or only
the rebroadcast by one station or programming from
another with no compensation other than a lump-sum
payment by the station rebroadcasting, are not con-
sidered arrangements with a network organization.
The term “arrangement” means any contract, arrange-
ment or understanding, expressed or implied.

§73.133-138 [Deleted]
§73.139 Special rules relating to contracts providing
for reservation of time upon sale of a station.
See § 73.1150.

§73.140 Use of automatic transmission systems
(ATS).

(a) The licensee of an AM broadcast station may,
when operating with a non-directional antenna system,
utilize an automatic transmission system in accordance
with this section and §§ 73.142, 73.144 and 73.146 in
lieu of either direct or remote control of the station
transmitting system.

(b) Authorization to use an automatic transmission
system may be obtained by submitting an informal
request to the Commission in Washington, D.C. Such
request shall be signed by the licensee and contain a
statement certified by the station's chief operator, tech-
nical director, or consulting engineer showing that
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the station has installed and fully tested all the neces-
sary apparatus for ATS operation and that the station
fs in full compliance with the prescribed technical
standards for ATS operation and all other technical
standards in this subpart applicable to the particular
class of station.

(e) Upon receipt of notification from the Commis-
sion, the station can commence full ATS operation
under the following special conditions:

(1) The operating log entries specified in § 73.1820
(a) (1) (iv) need not be made.

(2) [Reserved]

(3) The station may employ at least one radiotele-
phone first-class operator in accordance with the provi-
sions of § 73.93(¢) in lieu of the requirements of § 73.93
(d) and (h).

(4) In lieu of the schedule of transmitting system
equipment inspections specified in § 73.93(j), the in-
spections shall be made once each calendar month with
the intervals between successive required inspections
not to be less than 20 days.

(5) Continuous operation of the station modulation
monitor is not required.

(d) A station utilizing ATS must comply with the
provisions of Subpart G of this part at all times.

(e) The transmitting apparatus must be manually
activated at the beginning of each broadcast day.

L§73.150(¢c) (2) removed and marked “Reserved” ef).
4-30-80; IIT(80)-1]

§73.142 Automatic transmission system facilities.

(a) The licensee of an AM broadcast station may
design, construct, install, and test the necessary equip-
ment for ATS operation or obtain, install and test such
equipment if it is compatible with the transmitting
equipment with which it is to be used. The licensee may,
without further authority, make the necessary modifica-
tions in the station transmitting equipment to accom-
modate ATS monitoring and control devices provided
that the transmitting system will comply with all
applicable technical specifications included in the
regulations of this subpart.

(b) The transmitting apparatus of an AM station
utilizing an automatic transmission system shall be
equipped according to the following:

(1) The control system must have devices to monitor
and control the antenna input power by sampling and
evaluating the antenna current without the effects of
modulation. Antenna current is to be sampled at the
same point in the antenna circuit as the antenna am-
meter but below (transmitter side) the ammeter. The
indirect method of power determination may also be
used on a temporary basis under the provisions of Sec-
tion 73.51(d) if the system has devices to monitor and
control the antenna input power by that method.

(2) The control system must have devices to auto-
matically adjust to antenna input power to the author-
ized power for each mode of operation within the range
specified in § 73.52(a). If the automatic control device
is unable to adjust the antenna input power to a level
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below 105% of the authorized power after 3 minutes or
upon a total of 3 samplings, the emissions of the station
will terminate.

(8) The transmitting system must have a device
that will detect and adjust the peak level of modula-
tion. If the modulation exceeds more than 10 bursts
of 1009 negative modulation within a one minute
period or any bursts exceeding 1259, positive modula-
tion, as measured at the output terminals of the trans-
mitter, the program audio input signal to the trans-
mitter modulators shall Le automatically adjusted
downward until these limits are not exceeded. For
the purposes of this requirement, a sequence of repeti-
tive instances of modulation exceeding the prescribed
limits occurring within a single 5 millisecond interval
will be considered to be one burst. The station shall
comply with the provisions of § 73.1570 with respect to
minimum modulation levels.

.(c) [Reservedl].

(d) If the station is authorized or required to
operate at more than one antenna input power or is
restricted In its hours of operation, the ATS control
equipment must include a time clock to automatically
prevent the station from being signed on prior to the
authorized time, perform all required mode switching
operations, and terminate the transmitter radiations at
the required time. The required mode switching time
clock must meet the following specifications:

(1) Any failure or interruption in the operation of
the clock or clock controlled switching circuits will
cause the transmitter radiations to terminate under
the ATS mode of operation until the clock is repaired
or reset.

(2) The clock will perform all required switching
functions at the times prescribed on the station
authorization.

(8) Unless the clock is provided with a means to
automatically compensate for changes in the operating
hours or mode switching times specified on the station
authorization for each calendar month, the licensee
shall insure that the clock is adjusted as necessary
prior to sign-on on the first day of each month or at
other times as necessary.

.(4) The clock must prohibit the transmitter from
operating under the ATS mode during hours or with
antenna radiation patterns other than those author-
ized except for operation during an emergency as pro-
vided for in § 73.98.

(5) The accuracy of the clock shall be maintained
within an accuracy of plus or minus one minute at all
times. The clock accuracy shall be checked as often
as necessary, but at least once each calendar month as
part of the required transmitting inspections. An entry
noting the date and time of the calibration checks and
any necessary adjustments shall be made in the station
maintenance log. The primary standard of time will
be the signals of stations WWV or WWVH of the Na-
tional Bureau of Standards.

(e) The ATS control equipment shall be designed
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to terminate the station transmissions in accordance
with § 73.144.

(f) The ATS control equipment shall be designed
to provide an alarm signal at an authorized monitoring
and alarm point in accordance with § 73.146.

(g) If the station is authorized to use an alternate
main or auxiliary transmitter, the ATS control equip-
ment may inc,rporate circuits to automatically acti-
vate such trr.nsmitters if they are fully equipped for
ATS operation, although such transmitter switching
features are not required.

(h) The sampling of modulation levels must be on
a continous basis. All other required sampling of trans-
mitting system functions shall be made at intervals
not exceeding one minute.

(i) The ATS equipment shall have facilities to per-
mit testing of the automatic control and alarm devices.
The testing may be accomplished without interrupting
the station transmission, provided that the test facili-
ties are designed so that they cannot inadvertently or
purposefully be used to override the automatic opera-
tion of the tranmission system.

(3) AM stations may, without further authority from
the FCC, use subaudible tones for the purposes of trans-
mitting to ATS monitoring and alarm points essential
data on the operating conditions of the broadecast trans-
mitter and associated devices, subject to the following
conditions:

(1) The tone must have a frequency no higher than
30 hertz.

(2) The amplitude of modulation of the carrier by the
tone must not be higher than necessary to effect reliable
and accurate data transmission, and may not, in any
case exceed 6%.

(3) The tone may be transmitted only at such times
and during intervals as necessary for the ATS
functions.

(4) Measures must be used to insure that during
period the tone is being transmitted, the total modula-
tion of the carrier conforms with the requirements of
§ 73.55.

(5) Tone transmission must not significantly degrade
the quality of program transmission or produce an
audible effect resulting in public annoyance.

§73.144 Fail-safe transmitter control for automatic
transmission systems.

(a) The ATS control system for an AM broadcast
station must incorporate circuits that will terminate
the radiations of the station in event of any of the
following conditions within the time interval specified :

(1) Failure of the automatic power adjustment cir-
cuits if the automatic power adjustment controls do not
correct an over power condition (antenna input
power exceeding 105% of the authorized power) for
a three minute period.

(2) Failure of the automatic modulation adjust-
ment cricuits to prevent excessive modulation levels
from continuing uncorrected for a period exceeding
three consecutive minutes.
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(8) Any failure of the mode switching time clock,
if required, for a period exceeding 3 minutes.

(4) Failure of the circuit to the ATS monitoring
and alarm point for a period exceeding 3 minutes which
prevents the transmitter from being turned off from
that point.

(5) Failure in any of the required alarm system
functions as required by § 73.146 exceeding 3 consecu-
tive minutes.

(6) Any loss of the required ATS sampling func-
tions for a period exceeding 3 minutes.

(b) If the transmission of the station terminates
due to any of the conditions listed in paragraph (a)
of this section, operation of the station may resume
under manual control of the transmitter, either with
an operator holding the proper class of license or permit
on duty at the transmitter site or at an authorized
remote control point, provided that any out of tolerance
condition which may have caused the termination of
transmissions is corrected upon resumption of manual
operations, A station normally using ATS and tem-
porarily operating under manual control for a period
not exceeding 30 continuous days under the provisions
of this paragraph, will be exempt from employing a full
time radiotelephone first-class operator as required
by § 73.93(d).

(e¢) If termination of the station transmission was
caused by any failure of the ATS control or alarm
functions, ATS operation of the station shall not be re-
sumed until all necessary repairs or adjustments have
been completed and a notation made in the station’s
maintenance log showing the nature or cause of the
ATS malfunction and a certification entered in the log
hy the station’s radiotelephone first-class operator that
all required ATS functions are fully restored.

§73.146 Automatic transmission system monitoring
and alarm points.

(a) Each AM broadcast station operating an auto-
matic transmission system shall be provided with one
or more ATS monitoring and alarm points. A station
employee holding at least a restricted radiotelephone
operator permit shall be on duty at one such point at
all times when the station is in operation. The ATS
monitoring and alarm point location may be at the
transmitter gite, the main studio, an authorized remote
control point, or at another authorized location. If the
licensee wishes to establish an ATS monitoring and
alarm point other than at the station transmitter,
main studio, or an authorized remote control point,
an informal request is to be submitted to the Commis-
sion in Washington, D.C. with a description of the
location of the point and stating the basis for its
selection. All ATS monitoring and alarm points shall
be under the control of, or available to, the licensee at
all times. Provisions shall be made so that unauthor-
ized persons cannot activate the transmitting system
for such points.
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(b) The following ATS controls or alarms functions
shall be installed at each ATS monitoring and control
point to be utilized.

(1) A means to turn the transmitting apparatus on
and off at all times.

(2) An off air monitoring receiver for observing the
station’s transmitted program signal.

(8) An aural alarm signal as specified in paragraph
(c) of this section.

(¢) An aural alarm at the ATS control and monitor-
ing point shall activate in event of any of the following
conditions:

(1) The transmissions of the station are interrupted
for a period exceeding three minutes.

(2) The transmitter output power falls below 90%
of the authorized value to be used if not automatically
corrected within 3 minutes.

(8) An alarm that would indicate any failure of
the tower lighting equipment unless arrangements are
made for visual observations of the condition of the
tower lighting as required in § 17.47(a) of this chapter.

(d) In addition to the aural alarms specified in para-
graph (c) of this section, the licensee may install visual
alarms or signals, and alarm circuits, indicating other
conditions at the transmitter site provided that there
can be recognition between the required alarm signals
and those not required.

(e) Whenever a required alarm condition occurs, the
alarm signal shall remain continuously activated until
the condition causing the alarm is corrected or manual
control of the transmitting system is assumed, pro-
vided that if a visual alarm is also provided, the aural
alarm may be turned off if the visual alarm remains
activated. A notation shall be made in the station’s
operating log of the time and duration of any ATS
alarm conditions.

() The station employee on duty at the ATS moni-
toring and alarm point is not restricted to a specific
duty position provided that such person can monitor
the off-air program signal and alarm signal at all times.
If that employee is the only person in attendance at the
station, that person must also be able to observe and
respond to an EBS alert as required by Subpart G of
this part.

(g) The station employees on duty at ATS monitor-
ing and alarm points shall be fully instructed in pro-
cedures to take in the event of a malfunction of the
transmission system and receipt of an EBS alert.

(h) Station and operator licenses shall be posted at
each ATS monitoring and alarm point according to
the provisions of § 73.1230.

DATA AND MEASUREMENTS

§73.150 Directional antenna systems.

(a) For each station employing a directional an-
tenna, all determinations of service provided and inter-
ference caused shall be based on the inverse fields of
the standard radiation pattern for that station. (As
applied to nighttime operation the term *“standard
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radiation pattern” shall include the radiation pattern
in the horizontal plane, and radiation patterns at
angles above this plane, as required by paragraph
(b) (1) of this section.) In the event of a discrepancy
between the calculated and plotted values of a stand-
ard pattern, the calculated values will prevail with
respect to protection of domestic stations while the
plotted (notified) values will prevail with respect to
protection of foreign stations.

NoTe : Applications for new stations and for changes (both
minor and major) in existing stations must use a standard
pattern.

(b) The following data shall be submitted with an
application for authority to install a directional
antenna:

(1) The standard radiation pattern for the proposed
antenna in the horizontal plane, and where pertinent,
azimuthal radiation patterns for angles of elevation
up to and including 60°, with a separate pattern for
each increment of 5°.

(1) The standard radiation pattern shall be based
on the theoretical radiation pattern. The theoretical
radiation pattern shall be calculated in accordance
with the following mathematical expression :

n
E(¢,0)a=k ‘}_f‘f Fifi(0) | 8i cos 8 cos (¢:i—a) +q

(Eq. 1)
where :

E(9,0): represents the theoretical inverse distance
filelds at one mile for the given azimuth and
elevation.

k represents the multiplying constant which deter-
mines the basic pattern size. It shall be chosen so
that the effective field (RMS) of the theoretical
pattern in the horizontal plane shall be no greater
than the value computed on the assumption that
nominal station power (see § 73.41(c)) is delivered
to the directional array, and that a lumped loss
resistance of one ohm exists at the current loop
of each element of the array, or at the base of
each element of electrical height lower than 0.25
wavelength, and no less than the value required
by § 73.189(b) (2) of this part for a station of the
class and nominal power for which the pattern is
designed.

n represents the number of elements (towers) in the
directional array.

i represents the i'* element in the array.

F; represents the field ratio of the i‘* element in the
array.

6 represents the vertical elevation angle measured
from the horizontal plane.

J1 (8) represents the vertical plane radiation char-
acteristic of the if® antenna. This value depends
on the tower height, as well as whether the tower
is top-loaded or sectionalized. The various for-
mulas for computing f, () are given in § 73.160.

S¢ represents the electrical spacing of the i‘* tower
from the reference point.
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¢« represents the orientation (with respect to true
north) of the i** tower.
¢ represents the azimuth (with respect to true
north).
¥« represents the electrical phase angle of the current
in the i'* tower.
The standard radiation pattern shall be constructed
in accordance with the following mathematical
expression :

E(¢, 6)us=1.05 V{E(s, 8)n}*+@ (Eq. 2)

where :

E (¢, 0).:qa represents the inverse fields at one mile
which are deemed to be produced by the directional
antenna in the horizontal and vertical planes.

E(¢, 8)  represents the theoretical inverse distance
fields at one mile as computed in accordance with
Eq. 1, above.

The method of computing Q depends on whether the
metric system is being used; see § 73.181(f). For all
situations prior to January 4, 1982, Q is the greater of
the following quantities:

0.025 g(6) E,u,

or
6-0 g(6) VP,

For all situations on or after January 4, 1982, Q is
the greater of the following quantities:

0.025 g(8) E,..

or

10.0 g(8) VP1u

where :

g(8) is the vertical plane distribution factor, f(9),
for the shortest element in the array (see Eq. 2,
above; also see Section 73.190, Figure 5). If the
shortest element has an electrical height in excess
of 0.5 wavelength, ¢g(8) shall be computed as
follows :

vif(6)12+0.0625

1.030776 {1285 )

g(o)=

E,,, is the root sum square of the amplitudes of the

inverse fields of the elements of the array in the

horizontal plane, as used in the expression for

E(¢, 0)m (see Eq. 1, above), and is computed as
follows :

S F2 (Eq. 4)

i=1

En.=k

P:, is the nominal station power, expressed in kilo-
watts; see § 73.14(c). If the nominal power is less
than one kilowatt, Prw=1.

(ii) Where the orthogonal addition of the factor Q
to E(9,)w results in a standard pattern whose mini-



RULES AND REGULATIONS

§ 73.150

mum fields are lower than those found necessary or
desirable, these fields may be increased by appropriate
adjustment of the parameters of E(9,0) o

(2) All patterns shall be computed for integral
multiples of five degrees, beginning with zero degrees
representing true north, and, shall be plotted to the
largest scale possible on unglazed letter-size paper
(main engraving approximately 7’* x 10’’) using only
scale divisions and subdivisions of 1, 2, 2.5, or 5 times
10™*®, The horizontal plane pattern and other azimuthal
patterns shall be plotted on polar coordinate paper,
with the zero degree point corresponding to true north.
Patterns for elevation angles above the horizontal
plane may be plotted in polar or rectangular coordi-
nates, with the pattern for each angle of elevation on
a separate page. Rectangular plots shall begin and end
at true north, with all azimuths labelled in increments
of not less than 20 degrees. If a rectangular plot is
used, the ordinate showing the scale for radiation may
be logarithmic. Minor lobe and null detail occurring
between successive patterns for specific angles of eleva-
tion need not be submitted. Values of field strength on
any pattern less than ten percent of the maximum field
strength plotted on that pattern shall be shown on an
enlarged scale. Rectangular plots with a logarithmic
ordinate need not utilize an expanded scale unless nec-
essary to show clearly the minor lobe and null detail.
The direction and distance toward each existing sta-
tion with which interference may be involved shall be
indicated on the horizontal plane pattern, and, as ap-
propriate, on patterns for other angles of elevation,
with all directions referred to true north.

(3) The effective (RMS) field strength in the hori-
zontal plane of E ($,6)..s, E (#,0)w and the root sum
square (RSS) value of the inverse fields of the array
elements at 1 mile, derived from the equation for E
(#,8) w. These values shall be tabulated on the page on
which the horizontal plane pattern is plotted, which
shall be specifically labeled as the Standard Horizontal
Plane Pattern.

(4) Physical description of the array, showing:

(i) Numberlof elements.

(ii) Type of each element (i.e, guyed or self-
supporting, uniform cross section or tapered (speci-
fying base dimensions), grounded or insulated, ete.).

(ili) Details of top loading, or sectionalizing, if any.
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(iv) Height of radiating portion of each element in
feet (height above base insulator, or base, Iif
grounded).

(v) Overall height of each element above ground.

(vi) Sketch of antenna site, indicating its dimen-
sions, the location of the antenna elements thereon,
their spacing from each other, and their orientation
with respect to each other and to true north, the num-
ber and length of the radials in the ground system
about each element, the dimensions of ground screens,
if any, and bonding between towers and between radial
systems.

(5) Electrical description of the array, showing:

(i) Relative amplitudes of the fields of the array
elements.

(ii) Relative time phasing of the fields of the array
elements in degrees leading [4] or lagging [—].

(iii) Space phasing between elements in degrees.

(iv) All assumptions made and the basis therefor,
particularly with respect to the electrical height of
the eleinents, current distribution along elements, effi-
ciency of each element, and ground conductivity.

(v) Formulas used for computing E(9,9)n and
E (9, 0).:a together with sample computations.

(vi) Complete tabulation of final computed data
used in plotting patterns, including data for the deter-
mination of the RMS value of the pattern, and the
RSS field of the array.

(6) The values used in specifying the parameters
which describe the array must be specified to no greater
precision than can be achieved with available monitor-
ing equipment. Use of greater precision raises a rebut-
table presumption of instability of the array. Follow-
ing are acceptable values of precision; greater preci-
sion may be used only upon showing that the monitor-
ing equipment to be installed gives accurate readings
with the specified precision.

(i) Field Ratio: 3 significant figures.

(ii) Phasing: to the nearest 0.1 degree.

(iii) Orientation (with respect to a common point
in the array, or with respect to another tower): to
the nearest 0.1 degree.

(iv) Spacing (with respect to a common point in
the array, or with respect to another tower) : to the
nearest ¢.1 degree.
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(v) Electrical Height (for all parameters listed in
Section 73.160) : to the nearest 0.1 degree.

(vi) Theoretical RMS (to determine pattern size) :
4 significant figures.

(vii) Additional requirements relating to modified
standard patterns appear in § 73.152(b) (5).

(7) Any additional information required by the ap-
plication form

(¢) Sample calculations for the theoretical and
standard radiation follow. Assume a five Kkilowatt
(nominal power) station with a theoretical RMS of 685
mV/m at one kilometer. Assume that it is an in-line
array consisting of three towers. Assume the follow-
ing parameters for the towers:

. : Relative Relative Relative
Tower Field ratio phasing spacing orientation
1.0 —128.5 0.0 0.0
1.89 0.0 110.0 285.0
1.0 128.5 220.0 285.0

Assume that tower 1 is a typical tower with an elec-
trical height of 120 degrees. Assume that tower 2 is
top-loaded in accordance with the method described in
§ 73.160(b) (2) where A is 120 electrical degrees and B
is 20 electrical degrees. Assume that tower 3 is section-
alized in accordance with the method described in
§ 73.160(b) (3) where A is 120 electrical degrees, B is
20 electrical degrees, C is 220 -electrical degrees, and
D is 15 electrical degrees.

The multiplying constant will be 323.6.

Following is a tabulation of part of the theoretical
pattern:

0 30 60 Vertical angle
Azimuth
0 15.08 62.49 68.20
106 122530 819.79 234.54
105 0.43 18.46 34.56
247 8262 51.52 26.38

If we further assume that the station has a stand-
ard pattern, we find that Q, for =0, is 22.36.

Following is a tabulation of part of the standard
pattern:

0 30 60 Vertical angle
Azimuth
0 28.86 68,05 72.06
105 1286.78 860.97 246.41
235 23.48 26.50 37.18
247 89.87 57.03 28,87
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The RMS of the standard pattern in the horizontal
plane is 719.63 mV/m at one kilometer.

(7) Any additional information required by the ap-
application form.

L§73.150(a) note, (b) (1) (i) revised, (b) (6) redes.
as (b)(7), new (b)(6) and (c) added; Eff. 3-17-81;
II71(80)-1]

§73.151 Field strength measurements to establish
performance of directional antennas.

(a) In addition to the information required by the
license application form, the following showing must
be submitted to establish for each mode of directional
operation, that the effective measured field strength
(RMS) at 1 mile is not less than 85 percent of the
effective field strength specified for the standard radi-
ation pattern for that mode of directional operation,
or less than that specified in § 73.189(b) for the class
of station involved, whichever is the higher value, and
that the measured field strength at 1 mile in any
direction does not exceed the field shown in that
direction on the standard radiation pattern for that
mode of directional operation:

(1) A tabulation of inverse field strengths in the
horizontal plane at 1 mile, as determined from field
strength measurements taken and analyzed in accord-
ance with § 73.186, and a statement of the effective
field strength (RMS), based on these measurements.
Measurements shall be made in at least the following
directions:

(i) Those
authorization.

(ii) In major lobes. Generally at least three radials
are necessary to establish a major lobe; however, addi-
tional radials may be required.

(iii) Along sufficient number of other radials to es-
tablish the effective field. In the case of a relatively
simple directional antenna pattern, approximately five
radials in addition to those in subdivisions (i) and
(ii) of this subparagraph are sufficient. However, when
more complicated patterns are involved, that is, pat-
terns having several or sharp lobes or nulls, measure-
ments shall be taken along as many radials as may
be necessary, to definitely establish the pattern(s).

(2) A tabulation of:

(i) The phase difference of the current in each

specified in the instrument of

(The next page i8 54)



'World Radio Histor



§ 73.152

FEDERAL COMMUNICATIONS COMMISSION

other elemient with respect to the reference element,
and whether the current leads (+4) or lags (—) the
current in the reference element, as indicated by the
station’s antenna monitor.

(ii) The ratio of the amplitude of the current in each
other element to the current in the reference element,
as indicated on the station’s antenna monitor.

(iii) The value of the radio frequency current at the
base of each element, and the ratio of the current in
each other element to the base current in the reference
element. If there are substantial differences between the
ratios established in subdivision (ii) of this subpara-
graph and the ratios computed in this subdivision (iii)
and/or if there are substantial differences between the
parameters established in subdivisions (i) and (ii) of
this subparagraph and this subdivision (iii), and those
used in the design of the standard radiation pattern, a
full explanation of the reasons for these differences
shall be given.

(3) The 25 and 5 mV/m field strength contours and
the nighttime interference-free contour, when the pat-
tern is for nighttime operation, as well as any other
contours specified by the instrument of authorization,
plotted on a map which has the largest practical scale.
These contours need not be shown for distances greater
than 20 miles from the antenna except that the field
strength contours on the far side of the business and
residential areas of the city in which the main studio
is located shall be shown. When the station is limited
by interference within the § mV/m contour the latter
contour need not be shown. In the event the 5§ mV/m
contour includes and extends beyond the city and be-
yond 20 miles, the highest signal intensity contour
that entirely includes the city may be plotted in lieu
of the 5§ mV/m contour; in the event that the 5 mV/m
contour does not include the city, the contour of high-
est signal strength encompassing the city shall be
plotted in addition to the 5§ mV/m contour.

(4) The actual field strength measured at each
monitoring point established in the various directions
for which a limiting field was specified in the instru-
ment of authorization together with accurate and de-
tailed description of each monitoring point together
with ordinary snapshots, clear and sharp, taken with
the field strength meter in its measuring position
and with the camera 80 located that its field of view
takes in as many pertinent landmarks as possible.
In addition. the directions for proceeding to each
monitoring point together with a rough sketch or map
upon which has been indicated the most accessible
approaches to the monitoring points should be
subinitted.

§73.152 Modification of directional antenna data.

(a) If, after construction and final adjustment of
a directional antenna, a measured inverse distance field
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in any direction exceeds the field shown on the stand-
ard radiation pattern for the pertinent mode of direc-
tional operation, an application shall be filed, specify-
ing a modified standard radiation pattern and/or such
changes as may be required in operating parameters so
that all measured effective fields will be contained
within the modified standard radiation pattern.

(b) Normally, a modified standard pattern is not ac-
ceptable at the initial construction permit stage, before
a proof-of-performance has been completed. However,
in certain cases, where it can be shown that modifica-
tion is necessary, a modified standard pattern will be
acceptable at the initial construction permit stage.
Following is a non-inclusive list of items to be con-
sidered in determining whether a modification is ac-
ceptable at the initial construction permit stage:

(1) When the proposed pattern is essentially the
same as an existing pattern at the same antenna site.
(e.g., A DA-D station proposing to become a DA-1
station.)

(2) Excessive reradiating structures, which should
be shown on a plat of the antenna site and surround-
ing area.

(3) Other environmental factors; they should be
fully described.

(4) Judgment and experience of the engineer pre-
raring the engineering portion of the application. This
must be supported with a full discussion of the perti-
nent factors.

(¢) The folowing general principles shall govern the
situations in paragraphs (a) and (b) in this section:

(1) Where a measured field in any direction will ex-
ceed the authorized standard pattern, the license ap-
plication may specify the level at which the input
power to the antenna shall be limited to maintain the
measured field at a value not in exceed of that shown
on the standard pattern, and shall specify the com-
mon point current corresponding to this power level.
This value of common point current will be specified on
the license for that station.

(2) Where any excessive measured field does not
result in objectionable interference to another sta-
tion, a modification of construction permit application
may be submitted with a modified standard pattern en-
compassing all measured fields. The modified standard
pattern shall supersede the previously submitted
standard radiation pattern for that station in the perti-
nent mode of directional operation. Following are the
possible methods of creating a modified standard
pattern:

(i) The modified pattern may be computed by mak-
ing the entire pattern larger than the original pattern
(i.e., have a higher RMS value) if the measured fields
systematically exceed the confines of the original pat-
tern. The larger pattern shall be computed by using a
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larger multiplying constant, k, in the theoretical pat-
tern equation (Eq. 1) in § 73.150(D) (1).

(ii) Where the measured field exceeds the pattern
in discrete directions, but objectionable interference
does not result, the pattern may be expanded over sec-
tors including these directions. When this “augmenta-
tion” is desired, it shall be achieved by application
of the following equation:

E(8, 0) ewi=/ (B (&, 0)cal2+ Alg(0) cos (1805

where:

E(¢,6)sa is the standard pattern field at some
particular azimuth and elevation angle, before
augmentation, computed pursuant to Eq. 2,
§ 73.150(b) (1) (i).

E(¢, 6) .., is the field in the direction specified above,
after augmentation.

A=E(¢’, 0)%u,— (¢', 0)%,4 in which ¢’ is the central
azimuth of augmentation.

E(¢’, O)uue and E(¢’, O),a are the fields in the
horizontal plane at the central azimuth of aug-
mentation.

NoTE: “A” must be positive, except during the process of
converting non-standard patterns to standard patterns pur-
suant to the Report and Order in Docket No. 21473, and in
making minor changes to stations with patterns developed
during the conversion. However, even when “A’ is nega-

tive, “A’ cannot be so negative that E(#)aus is less than
E(¢,9)t» at any azimuth or vertical elevation angle,

g(0) is defined in § 73.150(b) (1) (i).

S is the angular range, or ‘“span’”, over which
augmentation is applied. The span is centered
on the central azimuth of augmentation. At
the limits of the span, the augmented pattern
merges into the unaugmented pattern. Spans
may overlap.

Da is the absolute horizontal angle between the
azimuth at which the augmented pattern value
is being computed and the central azimuth of
augmentation. (Da cannot exceed % S.)

In the case where there are spans which overlap, the
above formula shall be applied repeatedly, once for
each augmentation, in ascending order of central azi-
muth of agumentation, beginning with zero degrees rep-
resenting true North. Note that, when spans overlap,
there will be, in effect, an augmentation of an aug-
mentation. And, if the span of an earlier augmentation
overlaps the central azimuth of a later augmentation,
the valne of “A” for the later augmentation will he
different than the value of “A” without the overlap of
the earlier span.
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(iii) A combination of (i) and (ii), of this section,
with (i) being applied before (ii) is applied.

(3) A Modified Standard Pattern shall be specifically
labeled as such, and shall be plotted in accordance with
the requirements of subparagraph (2) of paragraph
(b) of §73.150. The effective (RMS) field strength
in the horizontal plane of E(¢,0):tq, E($,0),,, and
the root sum square (RSS) value of the inverse
fields of the array elements (derived from the equa-
tion for E(¢,8):,), shall be tabulated on the page
on which the horizontal plane pattern is plotted. Where
sector augmentation has been employed in designing
the modified pattern, the direction of maximum aug-
mentation (i.e., the central azimuth of angumentation)
shall be indicated on the horizontal plane pattern for
each angmented sector, and the limits of each sector
shall also be shown. Field values within an augmented
sector, computed prior to augmentation, shall be depict-
ed by a broken line.

(4) There shall be submitted, for each modified
standard pattern, complete tabulations of final com-
puted data used in plotting the pattern. In addition, for
each augmented sector, the central azimuth of augmen-
tation, span, and radiation at the central azimuth of
augmentation (E$6).., shall be tabulated.

(5) The parameters used in computing the modified
standard pattern shall be specified with realistic pre-
cision. Following is a list of the maximum acceptable
precision :

(i) Central Azimuth of Augmentation: to the near-
est 0.1 degree.

(ii) Span: to the nearest 0.1 degree.

(iii) Radiation at Central Azimuth of Augmenta-
tion : 4 significant figures.

(d) Sample calculations for a modified standard pat-
tern follow. First, assume the existing standard pat-
tern in § 73.150(c¢). Then, assume the following aug-
mentation parameters:

Central azi- Radiation at
Augmentation number muth Span central
azimuth
110 40 1,300
240 50 52
250 10 130

Following is a tabulation of part of the modified
standard pattern:

Azimuth 0 30 60 Vertical angle
28, 86 68.
1, 299, 42 872.14
39.00 35.74

100, 47 66. 69

E§ 73.152 revised cff. 3-17-81; III1(80)-1]
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§73.153 Field strength measurements in support of
applications or evidence at hearings.

In the determination of interference, groundwave
field strength measurements will take precedence over
theoretical values, provided such measurements are
properly taken and presented. When measurements of
groundwave signal strength are presented, they shall
be sufficiently complete in accordance with § 73.186 to
determine the field strength at 1 mile in the pertinent
directions for that station. The antenna resistance
measurements required by § 73.186 need not be taken or
submitted.

§73.154 Directional antenna partial and skeleton
proof of performance field strength measure-
ments.

(a) The partial proof of performance shall consist
of at least 10 field strength measurements on each of
the radials established in the latest complete proof
of performance of the directional antenna system.
These measurements shall be made at locations, all
within 2 to 10 miles (3 to 16 kilometers) from the an-
tenna, which were utilized in such proof, and include
on each radial, the point, if any, designated as a mon-
itoring point in the station authorization. Measure-
ments shall be analyzed in the manner prescribed in
§ 73.186 of the rules.

(b) The skeleton proof of performance shall consist
of field strength measurements, at least three on each
of the radials established in the latest complete proof
of performance of the directional antenna system,
made at measurement locations utilized in such proof,
and Include, on each radial, the point, if any, desig-
nated as a monitoring point in the station authorization.

§73.157 Special antenna test authorizations.

(a) A special antenna test authorization may be
issued to the licensee of a station, using a directional
antenna during nighttime hours, to operate with the
nighttime facilities during the daytime when conduct-
ing monitoring point field strength measurements and
antenna proof of performance measurements. To obtain
a special antenna test authorization, an informal letter
request, signed by the licensee, shall be submitted to
the F'CC in Washington, D.C.

(b) Special antenna equipment test authorizations
will be granted in accordance with the following con-
ditions:

(1) No harmful interference will be caused to any
other station due to operation with a nighttime direc-
tional pattern during daytime hours.

(2) The authorizations may be modified or cancelled
at any time by the Commission.

(8) Operation with nighttime power and directional
radiation pattern shall be only for the purposes of
making monitoring point field strength measurements
or antenna proof of performance measurements and
shall be restricted to the minimum time possible to
accomplish the measurements.

(c) Special equipment test authorizations are to be
posted with the station license in accordance with
§ 73.92.

§73.160 Vertical plane radiation characteristics, £(9).

(a) The vertical plane radiation characteristics show
the relative field being radiated at a given vertical
angle, with respect to the horizontal plane. The verti-
cal angle, represented as 6, is 0 degrees in the hori-
zontal plane, and 90 degrees when perpendicular to the
horizontal plane. The vertical plane radiation char-
acteristic is referred to as £(4). The generic formula
for £(9) is:

f(6)=E(6)/E(O)
where:
E(8) is the radiation from the tower at angle 6.
E(O) is the radiation from the tower in the horizontal
plane.

(b) Listed below are formulas for £(4) for several
common towers.

(1) For a typical tower, which is not top-loaded or
sectionalized, the following formula shall be used:

_cos (G sin ) —cos G
1@y = (1—cos G) cos 8

where:

G is the electrical height of the tower, not including
the base insulator and pier. (In the case of a
folded unipole tower, the entire radiating struc-
ture’s electrical height is used.)

(2) For a top-loaded tower, the following formula
shall be used:

cos B cos ( A sin 6) —sin 8 sin B sin ( A sin ) —cos (A4 B)

f(e)=

55

cos & {(cos B—cos (A+ B))
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where:
A is the physical height of the tower, in electrical
degrees, and
B is the difference, in electrical degrees, between
the apparent electrical height (G, based on current
distribution) and the actual physical height.

G is the apparent electrical height: the sum of
A and B; A+B.

See Figure 1 of this section.

(3) For a sectionalized tower, the following formula
shall be used:

{sin A [cos B cos ( A sin 8) —cos G]+

sin B [cos D cos (C sin #) —sin 8 sin D sin (C sin #) —cos A cos (A s'n 9)]}

)=

where:

A is the physical height, in electrical degrees, of the
lower section of the tower.

B is the difference hetween the apparent electrical
height (based on current distribution) of the
lower section of the tower and the physical height
of the lower section of the tower.

C is the physical height of the entire tower, in
electricnl degrees.

D is the difference between the apparent electrical
height of the tower (based on current distribution
of the upper section) and the physical height
of the entire tower, D will be zero if the sectional-
ized tower is not top-loaded.

G is the sum of A and B; A+ B.

H is the sum of C and D; C+ D.

A is the diffetence hetween H and A; H—A.

See Figure 2 of this section.

(¢) One of the ahove f(8) formulas must Dbe used in
computing radiation in the vertical plane, unless the
applicant submits a special formula for a particular
type of antenna. If a special formula is submitted, it
must be accompanied by a complete derivation and
sample calculations. Submission of values for f(6)
only in a tabular or graphical format (i.e., without a
formula) is not acceptable.

(d) Following are sample calculations. (The num-
ber of significant figures shown here should not be
interpreted as a limitation on the number of significant
figures used in actual calculations.)

(1) For a typical tower, as described in subsection
(b) (1), assume that G=120 electrical degrees:

(2) For a top-loaded tower, as described in sub-
section (bj (2), assume A=120 electrical degrees, B=

(T.S. III (80)-1)
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cos 8 [sin A (cos B—cos C)+sin B (cos D—cos A)]

20 electrical degrees, and G=140 electrical degrees,
(1204-20) :

(] (e

1. 0000
0, 7364
0. 2960

(3) For a sectionalized tower, as described in sub-
section (b) (3), assume A=120 electrical degrees, B=
20 electrical degrees, C=220 electrical degrees, D=15
electrical degrees, G=140 electrical degrees (120-20),

=235 electrical degrees (225 +13), and A=115 elec-
trical degrees (235—120) :

L§ 73.160 added eff. 3-17-81; I11(80)-1]

AM TECHNICAL STANDARDS

§73.181 Introduction.

(a) There are presented in the following sections
of this subpart the Technical Standards giving inter-
pretations and further cnnsiderations concerning the
technical rules and regulations governing standard
broadcast stations. These standards have been approved
by the Commission and reflect the opinion of the Com-
mission in all matters involved. See also § 73.28.

(b) The Technical Standards set forth in the fol-
lowing sections are those deemed necessary for the con-
struction and operation of AM broadcast stations
to meet the requirements of technical regulations set
forth above and for operation in the public interest
along technical lines not specifically enunciated above.
These standards are based on the best engineering

(The next page i3 55-B)
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data available from evidence supplied in formal and
informal hearings and extensive surveys conducted in
the field by the Commission’s personnel. Numerous
informal conferences have been held with radio
engineers, manufacturers of radio equipment and
others for the guidance of the Commission in the
formulation of these standards.

(¢) These standards supersede any previous an-
nouncements or policies which may have been enun-
ciated by the Commission on engineering matters con-
cerning AM bradcast stations.

| \ B
| \

G=A+B

0 current

§ 73.169, Fie. 1

352-396 0 - 82 - §

(d) While these standards provide for fiexibility
and set forth the conditions under which they are
applicable, it is not expected that material deviation
therefrom as to fundamental principles will be recog-
nized unless full information is submitted as to the
reasonableness of such departure and the need
therefor.

(e) These standards will necessarily change as
progress is made in the art, and accordingly it will
be necessary to make revisions from time to time.
The Commission will accumulate and analyze engl-

\ —
\ 5
\
— ¢
6=A+B
H=C+D A
0 current

§ 73.169, Fi6. 2
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neering data available as to the progress of the art
8o that its standards may be kept current with the
developments.

(f) The Commission is in the process of converting
its standards to the metric system. This process will
be gradual, with some of our standards and other re-
quirements in the metric system while other of our
standards and requirements may remain non-metric.
Therefore, parties involved with AM broadcast stations
and applieations therefore should take extra care to

. avoid problems resulting from the mixing of the two
systems.

(1) Parties submitting directional antenna patterns
pursuant to §§73.150 and 73.152 (standard patterns
and modified standard patterns) must submit patterns
which are tabulated and plotted using units of mV/m
at one mile prior to January 4, 1982. Beginning on
January 4, 1982, such patterns must be tabulated
and plotted using units of millivolts per meter
at one kilometer. Applications which are amended
should use the units in effect as of the day of submis-
sion of the amendment. Applications which are on file
prior to January 4, 1982, need not be amended solely
for the purpose of conversion to the metric units. Ap-
plications which are submitted using the wrong units
will be returned unless they are promptly amended to
use the correct units.

(2) The Rules and the appliction forms (Forms 301,
302, 340, and 341) will be amended periodically as
other changes to the metric system are made. Inter-
ested parties should check carefully to insure that the
correct units are being used.

€§ 73.181(1) added eff. 3-17-81; 111(80)-1]

§73.182 Engineering standards of allocation.

(a) Sections 73.21 to 73.34, inclusive, govern alloca-
tion of facilities in the AM broadcast band of 535
to 1605 kHz. Section 73.21 establishes three classes of
channels in this band, namely, clear channels for the
use of high-powered stations, regional channels for the
use of medivm-powered stations, and local channels for
the use of low-powered stations. The classes and power

(T.S. III (80)-1)
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of AM broadcast stations which will be assigned to the
various channels are set forth in § 73.21. The classifica-
tion of the AM broadcast stations are as follows:

(1) Class 1 stations are dominant stations oper-
ating on clear channels with powers of uot less than
10 or more than 50 kW. These stations are designed
to render primary and secondary service over an
extended area and at relatively long distances, hence
have their primary service areas free from objec-
tionable interference from other stations on the same
and adjacent channels and secondary secrvice areas
free from objectionable interference from stations on
the same channels. (The secondary service area of
a Class I station is not protected from adjacent chan-
nel interference. However, if it Is desired to make
a determination of the area in which adjacent channel
groundwave interference (10 kHz removed) to sky-
wave service exists, it may be considered as the area
where thie ratio of the desired 507% skywave of the
Class I station to the undesired groundwave of a sta-
tion 10 kHz removed is 1 to 4.) From an engineering
point of view, Class I stations may be divided into two
groups and, hereafter, for the purpose of conven-
ience, the two groups of Class I stations will be
termed Class I-A or I-B in accordance with the
assignment to channels allocated by § 73.25 (a) or( b).

(i) The Class I stations in Group I-A are those as-
signed to the channels allocated by Section 73.25(a).
The power of these stations shall be 50 kW. The Class
I stations in this group are afforded protection as fol-
lows:

(A) Daytime. To the 0.1 mV/m groundwave con-
tour from stations on the same channel, and to the 0.5
mV/m groundwave contour from stations on adjacent
channels.

(B) Nighttime. To the 0.5 mV/m 509% skywave con-
tour from stations on the same channel, and to the 0.5
mYV/m groundwave contour from stations on adjacent
channels.

(ii) The Class I stations in group I-B are those
assigned to the channels allocated by § 73.25(b), on
which duplicate operation is permitted, that is, other

(The neat page is 56-A)
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Class I or Class II stations operating unlimited time
may be assigned to such channels. During nighttime
hours of operation a Class 1 station of this group
is protected to the 500 uV/m 50 percent skywave
contour and during daytime hours of operation to
the 100 uV/m groundwave contour from stations on
the same channel. Protection is given to the 500
uV/m groundwave contour from stations on adjacent
channels for both day and nighttime operation. The
operating powers of Class 1 stations on these fre-
¢uencies shall be not less than 10 kW nor more than
50 kW,

(2) Class II stations are secondary to stations which
operate on clear channels with powers not less than
250 watts nor more than 50 kW, except that Class II-A
stations shall not operate nighttime with less than 10
kW, and Class II-B stations coming within Section
73.21(a) (2) (ii) (C) shall not operate with nighttime
power exceeding 1 kW, Class II stations are required
to use directional antennas or other means to avoid
causing interference within the normally protected
service areas of Class I stations or other Class II sta-
tions. (For special rules concerning Class II-A sta-
tions, see Section 73.22.) These stations normally ren-
der primary service only, the area of which depends
on the geographical location, power, and frequency.
This may be relatively large but is limited by a sub-
ject to such interference as may be received from
Class I stations. However, it is recommended that
Class 11 stations be so located that the interference re-
ceived from other stations will not limit the service
area to greater than 2.5 mV/m groundwave contour
nighttime and 0.5 mV/m groundwave contour daytime,
which are the values for the mutual protection of this
class of stations with other stations of the same class.
There are three exceptions:

(i) Class II-A stations are normally protected at
night to the limit imposed by the co-channel Class I-A
station;

(ii) Class II-B stations coming within Section
73.21(a) (2) (ii) (D) are normally protected at night
to the limit imposed by the co-channel Class I-A, sta-
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tion or the higher limit, if any, imposed by previously
authorized facilities of other stations; and

(iii) Class I1-B stations coming within Section 73.-
21(a) (2) (ii) (C) are normally protected at nighttime
to their 10 mV/m groundwave contour, or the higher
limit, if any, imposed by previously authorized facil-
ities of other stations.

(3) Class III stations operate on regional channels
and normally render primary service to the larger
cities and the rural area contiguous thereto, and
are subdivided into two classes:

(i) Class ITI-A stations, which operate with powers
not less than 1 kW or more than 5 kW, are normally
protected to the 2500 uV/m groundwave contour night-
time and the 500 uV/m groundwave contour daytime.

(ii) Class III-B stations, which operate with a
nighttime nominal power of 500 watts and a daytime
nominal power of no less than 500 watts and no greater
than 5 kilowatts, and are normally protected to the
4000 uV/m contour nighttime and the 500 uV/m con-
tour daytime.

Nore: In NARBA and the U.S./Mexican Agreement, no
distinction is made between Class III-\ and Class III-IR
stations.

(4) Class IV stations operate on local channels,
normally rendering primary service only to a city or
town and the suburban or rural areas contiguous there-
to, with powers not less than 250 watts, nor more
than 250 watts nighttime and 1 kilowatt daytime (for
restrictions on daytime power of local stations located
near the Mexican border or in an area within the
State of Florida, see §73.21(c)). Such stations are
normally protected to the 0.5 mV/m contour daytime.
On local channels the separation required for the day-
time protection shall also determine the nighttime
separation. Where directional antennas are employed
daytime by Class IV stations operating with more
than 250 watts power, the separations required shall
in no case be less than those necessary to afford pro-
tection, assuming nondirectional operation with 250
watts. In no case will 250 watts nighttime operation
be authorized to a station unable to operate nondirec-
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tionally at 250 watts in the daytime.
time limitation will be calculated.

The actual night-

NoTe: The following approximate method may be used.
It 18 based on the assumption of 0.25 wavelength antenna
height and 88 mV/m at one mile effective field for 250 watts
power, using the 109 skywave field strength curve
of Figure 2 of § 73.190. Zones defined by circles of various
radil specified below are drawn about the desired station
and the interfering 10% skywave signal from each station
in a given zone 18 considered to be the value tabulated
below. The effective interfering 10% skywave signal is taken
to be the RSS value of all signals originating within these

zones. (Stations beyond 500 miles are not considered.)
10 percent
Zone Inner Outer skywave
radius radius signal
(mV/m)
60 0.10
80 .12
100 .14
250 .16
350 .14
450 .12
500 .10

Where the power of the interfering station 1s not 250
watts, the 109, skywave signal should be adjusted by the
square root of the ratio of the power to 250 watts.

(b) The class of any station is determined by the
channel assignment, the power, and the field strength
contour to which it renders service free of inter-
ference from other stations as determined by
interference from other stations as determined by
these standards. No station will be permitted to
change to a class normally protected to a contour of
less strength than the contour to which the station
actually renders interference-free service. Any sta-
tion of a class normally protected to a contour of less
intensity than that to which the station actually ren-
ders interference-free service, will be automatically
reclassified according to the class normally protected,
the minimum consistent with its power and channel
assignment. Likewise, any station to which the in-
terference is reduced so that service is rendered to a
contour normally protected for a higher class will
be automatically changed to that class if consistent
with its power and channel assignment.

(¢) [Reserved]

(d) When a station is already limited by interfer-
ence from other stations to a contour of higher value
than that normally protected for its class, this con-
tour shall be the established standard for such sta-
tion with respect to interference from all other
stations.
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(e) The several classes of AM broadcast stations
have in general three service areas, i.e., primary, sec-
ondary, and intermittent service areas. (See § 73.11 for
the definitions of primary, secondary, and intermittent
service areas.) Class I stations render service to all
three areas. Class II stations render service to a
primary area but the secondary and intermittent serv-
ice areas may be materially limited or destroyed due
to interference from other stations, depending on the
station assignments involved. Class III and IV sta-
tions usually have only primary service areas, as inter-
ference from other stations generally prevents any
secondary service and may limit the intermittent serv-
ice area, However, complete intermittent service may
be obtained in many cases depending on the station
assignments involved.

(f) The signals necessary to render primary service
to different types of service areas as as follows:

Field
Area strength
groundwave
(mV/m)
City business or factory areas__________________._.__.___ 10 to 50
City residentialareas_.________.__..____...__________._._2t010
R —all areas during winter or northern areas during
sumimer. 0.1 to 0.5
Rural—southern areas during summer.___________..___.. 0.25 t0 1.0

See § 73.184 for curves showing distance to various
groundwave field strength contours for different fre-
quency and ground conductivities, and also see § 73.183,
“Groundwave signals.”

(1) The above values are based on an absence of
objectionable fading, either in changing strength or
selective fading, the usual noise level in the area, and
an absence of limiting interference from other A broad-
cast stations. The values apply both day and night but
generally fading or interference from other stations
limits the primary service at night in all rural areas to
higher values of field strength than the values given.

(2) The FCC will authorize a directional antenna
for a Class IV station for daytime operation only with
power in excess of 250 watts. In computing the degrees
of protection which such antenna will afford, the radia-
tion produced by this antenna will be assumed to be no
less, in any direction than that which would result
from non-directional operation using a single element
of the directional array, with 250 watts.

(3) Standards are not established for interference
from atmospheric or manmade electric noise. Objec-
tionable interference from any source, except other
AM Dbroadcast signals, may be determined by compar-
ing the actual noise interference reproduced during

(T.S. IIT (80)-1)
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reception of a desired signals to the degree of inter-
ference that would be caused by another AM signal
within 20 }Hz of the desired signal having a carrier
ratio of 20 to 1 with both signals modulated 100%
on peaks of usual programs.

(g) In determining the population of the primary
service area, it may be considered that the following
signals are satisfactory to overcome man-made noise
in towns of the population given.

Field intensity

Population : groundwave
Up to 2,500___ _ . e 0.5 mV/m
2.500 to 10,000 e 2.0 mV/m

1(').,000 and up. Values given

in paragraph (f) of this Section

These values are subject to wide variations in indl-
vidual areas and especial attention must be given to
interference from other stations. The values are not
considered satisfactory in any case for service to the
city in which the main studio of the station is located.
The values in paragraph (f) of this section shall
apply except as individual consideration may deter-
mine.

(h) All classes of AM broadcast stations have pri-
mary service areas subject to limitation by fading and
noise, and interference from other stations to the
contours set out for each class of station.

(i) Secondary service is delivered in the areas
where the skywave for 50 percent or more of the time
has a field strength of 0.5 mV/m or greater. It is not
considered that satisfactory secondary service can be
rendered to cities unless the skywave approaches in
value the groundware required for primary service. The
secondary service is necessarily subject to some inter-
ference and extensive fading whereas the primary serv-
ice area of a station is subject to no objectionable
interference or fading. Class I stations only are as-
signed on the basis of rendering secondary service.

Nors: Standards have not been established for ob-
Jectionable fading as such standards would necessarily de-
pend on the receiver characteristics which have been changed
considerably in this regard during the last several years.
Selective fading causing audio distortion and the signal
fading below the noise level are the objectionable character-
istics of fading on modern design receivers. The AVC cir-
cuits in the better designed modern receivers in general

maintain the audio output sufficlently constant to be satis-
factory during most fading.

(3) The intermittent service is rendered by the
groundwave and begins at the outer boundary of the
primary service area and extends to the value of
signal where it may be considered as having no fur-
ther service value. This may be down to only a
few microvolts in certaln areas and up to several

(T.8. III (80)-1)

millivolts in other areas of high noise level, interfer-
ence from other stations, or objectionable fading at
night. The intermittent service area may vary
widely from day to night and generally varies from
time to time as the name implies. Only Class I sta-
tions are assigned for protection from interference
from other stations into the intermittent service area.

(k) Section 73.23 provides that the several classes
of broadcast stations may be licensed to operate un-
limited time, limited time, daytime, sharing time, and
specified hours, with full explanation given in the sec-
tion (see §73.38 for restriction on limited time
authorizations).

(1) Section 73.24 sets out the general requirements
for obtaining an increase in facilities of a licensed
station and for a new station. Sections 73.24(b) and
73.37 concern the matter of interference that may be
caused by a new assigninent or increase in facilities of
an existing assignment.

(m) [Reserved]

(n) [Reserved]

(o) Objectionable nighttime interference from an-
other broadcast station is the degree of interference
produced when, at a specified field strength contour
with respect to the desired station, the field strength
of' an undesired station (or the root-sum-square value
of field strengths of two or more stations on the same
frequency) exceeds for 10 percent or more of the time
the values set forth in these standards.

(1) With respect to the root-sum-square values of
interfering field strength referred to in this section,
except in the case of Class IV stations on local chan-
nels, calculation is accomplished by considering the
signals in order of decreasing magnitude, adding the
squares of the values and extracting the square root
of the sum, excluding those signals which are less
than 50% of the RSS value of the higher signals
already included.

(2) The RSS value will not be considered to be
increased when a new interfering signal is added
which is less than 50% of the RSS value of the
interference from existing stations, and which at the
same time is not greater than the smallest signal
included in the RSS value of interference from exist-
ing stations.

(3) It is recognized that application of the above
“50% exclusion” method of calculating the RSS inter-
ference may result in some cases in anomalies where-
in the addition of a new interfering signal or the
increase in value of an existing interfering signal
will cause the exclusion of a previously included sig-
nal and may cause a decrease in the calculated RSS
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value of interference. In order to provide the Com-
mission with more realistic information regarding
gains and losses in service (as a basis for deter-
mination of the relative merits of a proposed opera-
tion) the following alternate method of calculating
the proposed RSS values of interference will be em-
ployed wherever applicable.

(4) In the cases where it is proposed to add a new
interfering signal which is not less than 50% of the
RSS value of interference from existing stations or
which is greater than the smallest signal already
included to obtain this RSS value, the RSS limita-
tion after addition of the new signal shall be calcu-
lated without excluding any signal previously in
cluded. Similarly, in cases where it is proposed to
increase the value of one of the existing interfering
signals which has been included in the RSS value,
the RSS limitation after the increase shall be calcu-
lated without excluding the interference from any
source previously included.

(5) If the new or increased signal proposed in
such cases is ultimately authorized, the RSS values
of interference to other stations affected will there-
after be calculated by the “50% exclusion” method
without regard to this alternate method of calcu-
lation.

(6) Examples of RSS interference calculations:

(i) Existing interferences:

Station No. 1—1.0 mV/m.

Station No. 2—0.60 mV/m,

Station No. 3—0.59 mV/m.
Station No. 4—0.58 mV/m.

The RSS value from Nos. 1, 2 and 3 is 1.31 mV/m : therefore
interference from No. 4 18 excluded for it is less than 50%
of 1.31 mV/m.

(ii) Station A receives interference from :

Station No. 1—1.0 mV/m.
Station No. 2—0.60 mV/m.
Station No. 3—0.59 mV/m.

It is proposed to add a new limitation—0.68 mV/m.
This is more than 509, of 1.31 mV/m, the RSS value
of Nos. 1, 2 and 3. The RSS value of Station No. 1
and of the proposed station would be 1.21 mV/m
which is more than twice as large as the limitation
from Station No. 2 or 8. However, under the above
provision the new signal and the three existing inter-
ferences are nevertheless calculated for purposes of
comparative studles, resulting in an RSS value of
1.47 mV/m. However, if the proposed station is ulti-
mately authorized, only No. 1 and the new signal
are included in all subsequent calculations for the
reason that Nos. 2 and 3 are less than 50% of 1.21
mV/m, the RSS value of the new signal and No. 1.
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(iii) Station A receives interference from :

Station No. 1—1.0 mV/m.

Station No. 2—0.60 mV/m.

Station No. 3—0.59 mV/m.

No. 1 proposes to increase the limitation it imposes
on Station A to 1.21 mV/m. Although the limita-
tions from stations Nos. 2 and 3 are less than 50%
of the 1.21 mV/m limitation, under the above provi-
sion they are nevertheless included for comparative
studies, and the RSS limitation is calculated to be
1.47 mV/m. However, if the increased proposed by
Station No. 1 is authorized, the RSS value then
calculated is 1.21 mV/m because Stations Nos. 2 and
3 are excluded in view of the fact that the limita-
tions they impose are less than 50% of 1.21 mV/m.

(p) Objectionable interference from a station on
the same channel shall be considered to exist to a
station when, at the field strength contour specified
in paragraph (v) of this section with respect to the
class to which the station belongs, the field strength
of an interfering station (or the root-sum-square
value of the field strengths of two or more inter-
fering stations) operating on the same channel, ex-
ceeds for 10 percent or more of the time the value of
the permissible interfering signal set forth opposite
such class in paragraph (v) of this Section.

(q) Objectionable interference from a station on
an adjacent channel shall be considered to exist to
a station when, at the normally protected contour of
a desired station, the field strength of the ground-
wave of an undesired station operating on an adja-
cent channel (or the root-sum-square value of the
fleld strengths of two or more such undesired sta-
tions operating on the same adjacent channel) ex-
ceeds a value specified in paragraph (w) of this
section.

(r) For the purpose of estimating the coverage and
the interfering effects of stations in the absence ot
field strength measurements, use shall be made
of Figure 8 of § 73.190, which describes the estimated
effective field for one kw power input of simple
vertical omnldirectional antennas of varlous heights
with ground systems of at lenst 120 one-quarter wave-
length radials. Certain approximations, based on the
curve or other appropriate theory, may be made when
other than such antennas and ground systems are
employed, but in any event the effective field to be
employed shall not be less than given in the following:
Efective fleld
225 mV/m

175 mV/m
150 mV/m

Class of station:
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In case a directional antenna is employed, the inter-
fering signal of a broadcasting station will vary in
different directions, being greater than the above
values in certain directions and less in others, de-
pending upon the design and adjustment of the direc-
tional antenna system. To determine the interfer-
ence in any direction the measured or calculated
radiated field (unabsorbed fleld strength at 1 mile
from the array) must be used in conjunction with
the appropriate propagation curves. (See § 73.185
for further discussion and solution of a typical
directional antenna case.)

(s) The existence or absence of objectionable
groundwave interference from stations on the same or
adjacent channels shall be determined by actual meas-
urements made according to the method described in
§ 73.186, or, in the absence of such measurements, by
reference to the propagation curves of §73.184. The
existence or absence of objectionable interference due
to skywave propagation shall be determined by refer-
ence to the appropriate propagation curves in Figure
1a or Figure 2 of § 73.190.

NoTe: In the case of applieations tendered on or before
September 29, 1965, for new or changed facilities on the clear
channels Hsted in § 73.25(b), Figure 1 of § 73.190 shall be
used instead of Figure 1a.

(t) In computing the fifty percent and ten percent
skywarve field strength values of a station on a I-A or

I-B clear channel, use shall be made of the appropriate
curve set forth in Figure 1a of § 73.190, entitled “Sky-
wave Signals for 109% and 509% of the time.”” In com-
puting the ten percent skywave field strength values of
a station on any other channel, use shall be made of the
appropriate curve set forth in Figure 2 of § 73.190,
entitled “10 percent Skywave Signal Range.”” (In the
case of Class IV stations on local chiannels, simplifying
assumptions may be made. See note to § 73.182(a)
(4).) The pertinent vertical angle shall be determined
by use of Figure 6a of § 73.190, entitled ‘“Angles of
Departure vs. Transmission Range”, for stations on
all channels.

NoTE: In the case of applications tendered on or before
September 29, 1965, for new or changed facllities on the clear
channels listed In § 73.25(b), Figure 1 of § 73.190 ecntitled
“Average Skywave Field Strength”, entitled “Variation with
Figure 1a, and Figure 6 of § 73.190, entitled “Variation with

Distance of Two Important Parameters in the Theory of Sky-
wave Propagation”, shall be used instead of Figure 6a.

(u) The distance to any specified groundwave fleld
strength contour for any frequency may be deter-
niined from the appropriate curves in § 73.184 en-
titled “Ground Wave Field Strength vs Distance.”

(v) Protected service contours and permissible in-
terference signals for broadcast stations are as
follows (for Class I and Class II-A stations, see para-
graph (a) of this section) :

Signal Intensity contour of area protected from | Permissible interfering signal
Class of channel objectionable interference ! on same channel ?
Class of station used Permissible power
Day ? Night Day ? Night ¢
15 W Clear......... BORW. ... eeeeoee M e 8, S0 uYfm (0% skywavel- s uVim........ 25 uV/m.
135 : SR I 0 mmen. 10k W to50kW..oooooe {3C, 10 uV/m.....-| 80,30 uv/m (1% skywave)--[lsuvm........ 25 uV/m.
0.25 kW to 50 kW (dayttme). Vo v | s aVim s
W s {30kW to 30 kW (nighitime).. B e 1D
II-B and IT-D _| 0.2 kW to 50 kW_. ... 2500 uV/m 35__ 125uV/m,
II-B and II-D 0.25kW to 1 kW ? 10,000 uV/m 8 500 uV/m.t
II-A_. 1 kW to § kW 2500 uV/im 3___ 126 uV/m.
111-B.. 0.5to l)kW (night), and 5 kW 4000uV/m3 ... 200 uV/m,
ay).
IV e 0.25 kW (night), and 0.25 to |..... (s [+ J . Not preseribed Y. oo ao]amaan [: [+ S Not pre-
1 kW (day). scribed.!

| When a station is alrea 1y limited by interference from other stations to a contour of higher value than that normally protected for its class, this
contour shall be the established standard for such station with respect to interference from all other stations.

1 For adjacent channel, see paragraph (w) of this section.
3 Groundwave.
¢ Skywave field intensity for 10 percent or more of the time.

 These values are with respset to interference from all stations except Class [-B, which stations may cause interference to a field intensity contour
of higher value. However, it is recommende that Class II stations be so located that the interference received from Class I-B stations will not exceed
these values. If the Class II stations are limited by Class I-D stations to higher values, then such values shall be the established stan fard with respsct
to protection from all other stations.

¥ See paragraph (a)(4) of this section.

7 Class I-A stations on channels reserve

that hasis,
8 Applies only to Class II-B statlons coming within section 73.21(a)(2)(ii) (C)j and to the operation of limited-time Class IT-D stations during night-

time hours other than those during which they were authorized to operate as of Jnne 1, 1980.
SC=3ame channel. AC=Adjacent channel.

d for the exclusive use of one station during nighttime hours are protected from co-channel {nterference oa
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(w) The following table is to be used for deter-
mining the minimum ratio of the field intensity of a
desired to an undesired signal for interference free
gervice. In the case of a desired groundwave signal
interfered with by two or more skywarve signals op
the same frequency, the RSS value of the latter is
used. From the table, it is apparent that in many
cases stations operating on channels 10 and 20
kilohertz apart may be operated with antenna sys-
tems side by side or otherwise in proximity without
any indications of interference if the interference
is defined only in terms of permissible ratios listed in
this paragraph. As a practical matter, serious inter-
ference problems may arise when two or more sta-
tions with the same general service area are operated
on channels 10, 20, and 30 kHz apart.

Desired groundwave | Desired 50
to— reent
Frequeney separation of desired skywave
to undesired signals— to unde-
Undesired | Undesired | sired 10
ground- 10 pereent percent
wave skywave | skywave

0kHz . ... 20:1 20:1 20:1

10 kBz . ... 1:1 1:5 0]

! The secondary service area of a Class I station is not proteeted from
adjacent channel interference. However, if it is desired to make a de-
termination of the area In which adjacent channel groundwave inter-
ference (10 kTIz removed) to skywave service exists, it may be eonsidered
as the area where the ratio of the desired 50 percent skywave of the Class I
station to the undesired groundwave of a station 10 kHz removed is 1 to 4.

(x) Two stations, one with a frequency twice that
of the other, should not be assigned in the same
groundwave service area unless special precautions
are taken to avoid interference from the second
harmonic of the lower frequency. In selecting a
frequency, consideration should be given to the fact
that occasionally the frequency assignment of two
stations in the same area may bear such a relation
to the intermediate frequency of some broadcast
receivers as to cause so-called “image” interference.
Howerver, since this can usually be rectified by read-
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Justment of the intermediate frequency of such re-
ceivers, the Commilsslon in general will not take this
kind of interference into consideration in allocation
problems.

(y) Two stations operating with synchronized car-
riers and carrylng the identical program will have
their gronndware service subject to some distortion in
areas where the signals from the two stations are
of comparable strength. For the purpose of estimat-
ing coverage of such stations, areas in which the
signal ratio is between 1 to 2 and 2 to 1 will not
be considered as having satisfactory service.

Note: Two stations are considered to be opernted syn-
chronously when the cnrriers are mnintalned within one-

fifth of a hertz of each other and they transmit identical
programs.

L§ 73.182 (a) (1) (i) revised; (a) (1) (§) (A) and (B)
added; (a)(2) revised, (a)(2) (1), (), and (i)
added; paragraphs (i)(o). and (v) revised; efy.
8-1-80; (f) revised eff. 4-30-80; (a)(3) (if) revised
eff. 3-17-81; IIT (80)-1]

§73.183 Groundwave signals.

(a) Interference that may be caused by a proposed
assignment or an existing assignment during daytime
hours should be determined, when possible, by measure-
ments on the frequency involved or on another fre-
quency over the same terrain and by means of the
curves in §73.184 entitled “Ground Wave Field
Strength versus Distance.”

(b) In determining interference based upon field
intensity measurements, it is necessary to do the
following: First, establish the outer boundary of the
protected service area of the desired station in the
direction of the station that may canse interference
to it. Second, at this boundary, measure the inter-
fering signal from the undesired station. The ratio
of the desired to the undesired signal given 1in
§ 73.182(w) should be applied to the measured signals

(The next page is 61) (T.8. III (80)-1)
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should be applied to the measured signals and if the
required ratio is observed, no objectionable interfer-
ence is foreseen. When measurements of both the
desired and undesired stations are made in one area to
determine the point where objectionable interference
from groundwave signals occur or to establish other
pertinent contours, several measurements of each
station shall be made within a few miles of this point or
contour. The effective field of the antennas in the
pertinent directions of the stations must be estab-
lished and all measurements must be made in accord-
ance with § 73.186.

NOTE: International agreement in the matter of standards for good
engineering practice concerning determination of ground conductivity
by field strength measurements has not been arrived at as contem-
pluted by NARBA, and the United States has no established proce-
dures for reciprocal consideration of such measurements with any coun-
try except Canada. Therefore, groundwave field strength meas-
urements will not be accepted or considered for the purpose of establish-
ing that interference to a station in a foreign country other than
Canada, or that signal strength at the border thereof, would be less than
indicated by the application of the ground conductivity maps and engi-
neering standards contained in this part and applicable international
agreements. Satisfactory groundwave measurements offered for the
purpose of demonstrating values of conductivity other than those shown
by Figure M3 in problems involving protection of Canadian stations or
the Canadian border will be considered only if, after review thereof, the
appropriate agency of the Canadian government notifies the Commis-
sion that they are acceptable for such purpose.

(¢) In all cases where measurements taken in ac-
cordance with the requirements are not available, the
groundwave strength must be determined by means
of the pertinent map of ground conductivity and the
groundwave curves of field strength versus distance.
The conductivity of a given terrain may be determined
by measurements of any broadcast signal traversing
the terrain involved. Figure M3 (see Note 1) shows the
conductivity throughout the United States by general
areas of reasonably uniform conductivity. When it is
clear that only one conductivity value is involved,
Figure R3 of § 73.190, which is a replica of Figure M3
and contained in these standards, may be used; in all
other situations Figure M3 must be employed. It is
recognized that in areas of limited size or over a par-
ticular path, the conductivity may vary widely from
the values given; therefore, these maps are to be used
only when accurate and acceptable measurements
have not been made. (For determinations of interfer-
ence and service requiring a knowledge of ground
conductivities in Mexico, Annex XIV-C to the Agree-
ment Between the United States of America and the
United Mexican States Concerning Radio Broadcast-
ing in the Standard Broadecasting Band (535-1605
kHz), Mexico, D.F., 1968, may be used. Similarly, for
values of ground conductivity in Canada, a map issued
by the Telecommunications Regulation Branch, De-
partment of Communications, Ottawa, Ontario, enti-
tled “Provisional Ground Conductivity Map,” dated
June 1, 1960, may be used. Where different conduc-
tivities appear in the maps of two countries on oppo-
site sides of the border, such differences are to be con-
sidered as real, even if they are not explained by
geophysical cleavages. A uniform ground conductivity
of 10 millimhos per meter may be assumed for Cuba.)
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NOTE 1: Figure R3 in § 73.190 is a replica of Figure M3. Figure M3,
which is incorporated in these Standards by reference, was derived by
indieating ground conductivity values in the United States on the
United States Albers equal area projection map (based on standard
parallels 29%° and 45%"; North American datum; scale 1/2,500,000). Fig-
ure M3, consisting of two sections, an eastern and n western half, may be
obtained from the Superintendent of Documents, Government Printing
Office, Washington, D.C'., 20402,

NOTE 2: Copies of “Provisional Ground Conductivity Map” may be
obtained by addressing the Director General, Teleccommunications Reg-
ulation Branch, Department of Communications, Ottawa, Ontario,
Canada. Single copies are priced at $5.00 (one copy consists of two
sheets). Remittance should be made by check or money order payable to
the Receiver General of Canada.

(d) Example of determining interference by the
graphs in § 73.184:

It is desired to find whether objectionable interference exists between
a 5 kW Class I11 station on 990 kHz and a kW Class 111 station on 1000
kHz, the stations being separated by 130 miles; both stations use non-
directional antennas having such height as to produce an effective field
for 1 kW of 175 mV/m. (See § 73.185 in case of use of directional anten-
nas.) The conductivity at each station and of the intervening terrain
is determined as 6 mmhos/m. The protection to Class 111 stations during
daytime is to the 500 uV/m contour. The distance to the 500 u V/m ground-
wave contour of the 1 kW station is determined by the use of the appro-
priatecurvein § 73.184, Graph 12. Since the curve is plotted for 100 mV/m
at a mile, to find the distance to the 500 uV/m contour of the 1 kW sta-
tion, it is necessary to determine the distance to the 285 uV/m contour
(—100X500 _ p45)

175
the service area for the desired station is found to be 39.5 miles. Sub-

tracting this distance from the distance between the two stations leaves
90.5 miles for the interfering signal to travel. From the above curve
it is found that the signal from the 5 kW station at this distance would
be 158 uV/m. Since a one to one ratio applies for stations separated by
10 kHz. the undesired signal at that point can have a value up to 500
uV/m without objeetionable interference. If the undesired signal had
been found to be greater than 500 uV/m, then obiectionable interference
would exist. For other channel separations, the appropriate ratio of de-
sired to undesired signal should be used.

rom the appropriate curve, the estimated radius of

(e) Where a signal traverses a path over which dif-
ferent conductivities exist, the distance to a particular
groundwave field strength contour shall be deter-
mined by the use of the equivalent distance method.
Reasonably accurate results may be expected in de-
termining field strengths at a distance from the an-
tenna by application of the equivalent distance
method when the unattenuated field of the antenna,
the various ground conductivities and the location of
discontinuities are known. This method considers a
wave to be propagated across a given conductivity ac-
cording to the curve for a homogeneous earth of that
conductivity. When the wave crosses from a region of
one conductivity into a region of a second conductiv-
ity, the equivalent distance of the receiving point from
the transmitter changes abruptly but the field inten-
sity does not. From a point just inside the second re-
gion the transmitter appears to be at that distance
where, on the curve for a homogeneous earth of the
second conductivity, the field strength equals the
value that occurred just across the boundary in the
first region. Thus the equivalent distance from the re-
ceiving point to the transmitter may be either greater
or less than the actual distance. An imaginary trans-
mitter is considered to exist at that equivalent dis-
tance. This technique is not intended to be used as a
means of evaluating unattenuated field or ground
conductivity by the analysis of measured data. The
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method to be employed for such determinations is set
out in § 73.186.

(f) An example of the use of equivalent distance
method follows:

It is desired to determine the distance tothe 0.5 mV/m and 0.025 mV/m
contours of a station on a frequency of 1000 kHz with an inverse distance
field of 100 mv/m at one mile being radiated over a path having a conduc-
tivity of 10 mmhos/m for a distance of 15 miles, 5 mmhos/m for the next
20 miles and 15 mmhos/m thereafter. By the use of the appropriate
curves in § 73.184, Graph 12, it is seen that at a distance of 15 miles on
the curve for 10 mmhos/m the fielé is 3.45 mV/m.The equivalent distance
to this field intensity for a conductivity of 5 mmhos/m is 11 miles. Con-
tinuing on the propagation curve for the second conductivity, the 0.5
mV/m contour is ecountered at a distance of 27.9 miles from the imagi-
nary transmitter. Since the imaginary transmitter was 4 miles nearer
(15— 11 miles) to the 0.5 mV/m contour, the distance from the contour to
the actual transmitter is 31.9 miles (27.9+4 miles). The distance to the
0.025 mV/m contour is determined by continuing on the propagation
curve for the second conductivity to a distance of 31 miles (11 + 20 miles).
at which point the field is read to be 0.39 mV/m. At this point the conduc-
tivity changes to 15 mmhos/m and from the curve relating to that con-
ductuvity, the equivalent distance is determined to be 58 miles—27 miles
more distant than would obtain had a conductivity of 5 mmhos/m pre-
vailed. Using the curve representing the conductivity of 15 mmhos/m the
0.025 mV/m contour is determined to be at an equivalent distance of 172
miles. Since the imaginary transmitter was considered to be 4 miles
closer at the first boundary and 27 miles farther at the second boundary,
the net effect is to consider the imaginary transmitter 23 miles (27—4
miles) more distant than the actual transmitter; thus the actual dis-
tance to the 0.025 mV/m contour is determined to be 149 miles (172-23
miles).

§ 73.184 Groundwave field strength charts.

(a) Graphs 1 to 19A show the computed values of
groundwave field strength as a function of the dis-
tance from the transmitting antenna. The
groundwave field intensity is here considered to be
that part of the vertical component of the electric field
received on the ground which has not been reflected
from the ionosphere nor the troposphere. These 20
charts were computed for 20 different frequencies, a
dielectric constant of the ground equal to 15 for land
and 80 for sea water (referred to air as unity) and for
the ground conductivities (expressed in mmhos/m)
given on the curves. The curves show the variation of
the groundwave field intensity with distance to be ex-
pected for transmission from a short vertical antenna
at the surface of a uniformly conducting spherical
earth with the ground constants shown on the curves;

the curves are for an antenna power and efficiency
such that the inverse distance field is 100 mV/m at 1

mile. The curves are valid at distances large compared
to the dimensions of the antenna for other than short
vertical antennas.

(b) The inverse distance field (100 mV/m divided by
the distance in miles) corresponds to the groundwave
field intensity to be expected from an antenna with
the same radiation efficiency when it is located over a
perfectly conducting earth. To determine the value of
the groundwave field strength corresponding to a
value of inverse distance field other than 100 mV/m at
1 mile, simply multiply the field strength as given on

(Ed. 3/80)

these charts by the desired value of inverse distance
field at 1 mile divided by 100; for example, to deter-
mine the groundwave field strength for a station with
an inverse distance field of 1700 mV/m at 1 mile, simply
multiply the values given on the charts by 17. The
value of the inverse distance field to be used for a
particular antenna depends upon the power input to
the antenna, the nature of the ground in the
neighborhood of the antenna, and the geometry of the
antenna. For methods of calculating the interrela-
tions between these variables and the inverse dis-
tance field, see “The Propagation of Radio Waves Over
the Surface of the Earth and in the Upper Atmos-
phere,” Part I, by Mr. K. A. Norton, Proc. . R. E., Vol.
25, September 1937, pp. 1203-1236.

(c) At sufficiently short distances (say less than 35
miles), such that the curvature of the earth does not
introduce an additional attenuation of the waves, the
graphs were computed by means of the plane earth
formulas given in the paper, “The Propagation of
Radio Waves Over the Surface of the Earth and in the
Upper Atmosphere,” Part I, by Mr. K. A. Norton, Proc.
I. R. E., Vol. 24, October 1936, pp. 1367-1387. At larger
distances the additional attenuation